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There’s only one way to get around out here. 


OS2 VERSION 
NOW AVAILABLE! 


SUPPORTS NFS! 


No matter who or what 
your PC needs to com- 
municate with, there’s 
nothing like PC/TCP 
Plus. It’s not only the 
fastest, but also the most 
comprehensive TCP/IP 
implementation in the 
industry. And PC/TCP 
Plus has NFS™ access 
built right in. 


Providing connectivity 
to other PCs, minicom- 
puters and mainframes, 
PC/TCP Plus communi- 
cates over Ethernet, 
Token Ring and StarLAN 
networks with operating 
systems ranging from 
UNIX and VMS to VM 
and MVS. And you can 
forget hardware incom- 
patibility; PC/TCP Plus 


PC/TCP? pits 


FS Server 


Micro VAX 


supports the largest 
selection of LAN inter- 
faces in the business.* 


From around the world 
to around your office, 
now your PC can trans- 
fer files, send and receive 
electronic mail, emulate 
VT100, VT220 and IBM 
3278 terminals, access 
NFS servers, and much, 
much more. VINES™ 
and NetWare™ users will 
appreciate PC/TCP’s full 
compatibility, as will cus- 
tomers of Oracle’s dis- 
tributed PC database 
products. And with our 
Development Kit, 
including a Berkeley 
Sockets library, you have 
all you need to produce 
custom applications. 


'PRavter 


# 


Unisys 


(8M Mainframe 


So, the next time you 
want to get from here to 
there, get PC/TCP Plus, 
the TCP/IP implementa- 
tion that gives you a 
whole new perspective 


on network communica- 
tion. Call us at 

(617) 246-0900 for more 
information. 


PC/TCP is a registered trademark of FTP 
Software, Inc. 

VINES is a trademark of Banyan Systems, 
Inc. 

NetWare is a trademark of Novell, Inc. 
NFS is a trademark of Sun Microsystems, 
Inc. 


FTP Software, Inc. 

26 Princess St. 

Wakefield, MA 01880-3004 
Phone: (617) 246-0900 

Fax: (617) 246-0901 


*PC/TCP Plus supports interfaces from Acer, Allied Telesis, Apricot, AT&T, BICC, DEC, D-Link, DSC, Excelan, Gateway Communications, 
IBM, IMC Networks, Intel, Interlan, Longshine, MCAssociates, National Semiconductor, Novell, Proteon, Schneider & Koch, Scope, 10Net, 


3Com, Tiara, Torus, TRW, Ungermann-Bass, Univation, Western Digital and YCS, in addition to the ASI, NDIS and Packet Driver specifications. 
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UNIXWORLD 


McGRAW-HILL’S MAGAZINE OF OPEN SYSTEMS COMPUTING 


FEATURES 


To tap the front-end power of 
today’s PCs and PC networks, 
you need TCP/IP. Companies 
use it to access back-end UNIX 
applications and databases. 
We tell you how and why in our 
cover story, beginning on page 
70. (Cover photograph by 
John Greenleigh.) 
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Transforming DOS Applications to UNIX 

Anyone who wants to see a DOS software product running on UNIX 
has several questions to answer, including how can I move my product 
to UNIX and which version should I port to? 

by Art Campbell 


OSF Launches a Distributed-Computing Tempest 

With the recent announcement of the Distributed Computing 
Environment, the Open Software Foundation has set off a storm of 
protest over what was included and not included 

by Frank Hayes 


Strategies 


Can U.S. UNIX Vendors Keep Their Grip on Europe? 
What will the dropping of trade barriers in 1992 mean to the UNIX 
market in Europe? Can vendors on the continent compete with 
U.S.-based manufacturers? 

by Andrew Ould 


Hardware 


The Networked PC Meets UNIX 

Connecting networks of PCs to UNIX systems allows users to draw 
on the PC’s power while accessing centralized applications and 
databases. The key? TCP/IP 

by Frank Hayes 


Software 


Fast Company 

Almost as important as having a fast chip is having a fast compiler 
to make a system scream. How do you optimize a compiler for a 
RISC-based workstation? 

by Alan Winston 


Product Update 


Laser Printers Keep Up with the Times 

As laser printers become shared resources, our needs increase. 
Vendors have added memory and high-speed processors, 
incorporated PostScript, and more powerful print engines 

by Howard Baldwin 
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93 Norton Utilities for UNIX-At Last? 
For DOS users coming into UNIX, the Norton Utilities for System V 


provide a somewhat familiar package for unerasing files. But do 
experienced UNIX users need this tool? 
by Harley Hahn 


101 New Release Sharpens Saber-C : : 
C programmers can get some real excitement in their lives with 


Saber-C Release 3.0-a productivity tool for debugging 
by Alan Southerton and Dave Taylor 


109 Nearly Perfect WordPerfect 
As a major upgrade to version 4.2, WordPerfect 5.0 adds such features 


as desktop publishing tools and an on-screen print preview 
by Harry Avant 
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the Open Software Foundation, Ira 
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121 Designing Graphical User Interfaces ee eh “i Pao 2s 


Part II of this series examines how to develop effective visual OGMWAE WATE Dower than PCs inerkae 


communication for users / “phate : 
by Aaron Marcus software deve opers are switching their 
applications to run on UNIX. See page 50. 
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Kee personal computers 


Do you have a wavering 
prospect who would close 


. user than the dumb ter- 
~ minals you already have 


tomorrow if you sweetened = ae buy. 

the deal with a free 386- adaperfrfasteiortctondbimay” Al of which 

based PC? as means, you'll 
How about a free 386- never lose a multiuser 

or 486-based PC for every system sale to a PC or PC 

user on your multiuser . 

system? How many sales IE onc Shromcizxt nd high 

could you snatch out of your ane aaa 

competitors’ clutches right 


now with an offer like that? 
Well, get on the 


WHAT'S AN 
UNTERMINAL? 


thea _ aa Our UnTerminal™ 
delivery multiuser display 
dates set. wattle Ae ae you to 
Se : replace dumb termi- 
Tent Pg nals with whatever inex- 
the free PCs ready. Asmany Pensive PC monitors and 
as you need. keyboards you choose. 
So users can do 
everything those dumb 
terminals do. Plus 
everything those 
darn PCs do. A 
And UntTer- j 
minal solutions ji 


cost less per 


Its nota terminal, and not a PC. Low-cost monitors and 
keyboards are all you need. 


\ ee 


network again. And you 

won't lose out to text-only 

“intelligent I/O” solutions 

or fiber-optic graphics solu- 
tions, either. 

_ UntTerminal solutions 
y cost less than any of them. 
’ Yet UnTerminal solutions 

outperform all of them. 


Its nota terminal, and not a PC. Nothing dumb about the UnTerminal. 


lor all your multiuser users. 


OUTWORKS ALL 
OTHER STATIONS. 


With faster screen 


refresh—graphics or text. 


Instant switching 
between up to 12 differ- 
ent multiscreens for 
simultaneously running 
multiuser and PC appli- 
cations. 

Running any popular 
PC program. 

And giving every 
user all the capabilities 
of the console user. 

Now no one has to 
choose between the 
advantages of personal 
computers and those of 


Its not a terminal, and not a PC. But it does the jobs of both. 


‘ to the UnTerminal EGNA™ 


your multiuser system. You 
can give them both—at the 
far lower cost per user of 
your solution. 

UnTerminal stations 
enhance the power 
and attractiveness 
of any 386- or 486- 
based multiuser 
system. 

It doesn’t matter 
whether your 
turnkey solution 
runs under 
UNIX? XENIX® or 
Multiuser DOS. 

Each of up to 32 Un- 
Terminal users can take 
advantage of the virtual PCs 


, designed into 386 and 486 
' architecture, any time they 


want to. 
TIME FOR 
THE CLOSE, NOW... 
Just give each user an 
inexpensive PC monitor 
and keyboard. Connect it 


or VNA Plus™ adapter. If the 


It's nota terminal, and not a PC. It costs less—yet 
does more—than either. aa 


Switch back and forth instantly 
between up to 12 different multi- 
user and PC multiscreens. 


customer already has an XT 
or AT, use our UnTerminal. 
Connect Card to connect 
that too. And youre ready. 
To connect with your 
next prospect. 
For more information or 
a complete demonstration, 
give usa call today A 7 
at Advance = 
Micro Research. aavance 
408-456-9400. research 


an | 


The UnTerminal 


MULTIUSER SYSTEMS WITHOUT TERMINALS. 


Advance Micro Research, Inc., 2045 Corporate Court, San Jose, CA 95131. Phone: 408-456-9400. Fax: 408-456-9430. 
UnTerminal, EGNA and VNA Plus are trademarks of Advance Micro Research, Inc. Other trademarks and registered trademarks used herein are the property of their owners. 
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.. and 26 Pages per Minute 


he fastest systems 
on the market. 


BGL's family of LaserLeaders deliver the best 


price/speed/performance available. To prove 
it we will benchmark any files you choose to 
send us. Compare our print quality, graphics 
processing and application flexibility to any 
other plotter or printer 

on the market. 


Easy Compatibility 

Because of the architecture of the con- 
troller, no matter how complicated the graph- 
ics used, or if dissimilar hosts are driving 
simultaneously, the printer will never show a 
“PRINTER BUSY”. BGL’s system has two 8 
1/2'x11" full page buffers (11"x17" double 
page buffers available) for maximum 
throughput. 


Expandability 

LaserLeaders are designed to change as 
your needs change. Easy to update and 
create emulations, LaserLeaders have flexi- 
bility of interfacing, and the ability to add spe- 
cial features for customers (on site 
if desired.) 


Internal Emulation and 
Network Versatility 
LaserLeaders can mix and 
match with LN03, LNO3 Plus, HP/ 
GL, LaserJet Series Il, Versatec, 
Tektronix 4010/4014, and BGL/PDL 


(PostScript),Sixel Graphics,and'Z' emulations. 

Network interface includes 
Ethernet (TCP/IP, DECnet). 

Other interfaces include: Versatec, Cen- 
tronics, Dataproducts, AppleTalk, IEEE-488, 
and RS-232C. Up to 35 typefaces standard. 
Mix as many fonts as you need per page. Sup- 
ports Adobe type fonts. Duty cycles range 
from 25,000 to 100,000 pages per month. 


Ten Years of Reliability 

BGL has systems installed in Fortune 500 
companies and the government. LaserLead- 
ers can run almost all communication soft- 
ware, enabling our systems to communicate 
for remote diagnostics and software updates. 

LaserLeaders havea 16 MHz/286 (16 MHz/ 
386 or 20 MHz/386 optional), 5.64 MB of 
memory and a1.2 megabyte floppy, 20 mega- 
byte hard disk standard, coupled with graphics 
processor or the newest 32 bit Intel 80960 
RISC processor. 

BGL’s systems have nation-wide mainte- 
nance support through TRW. 


For further information, call 


(805) 987-7305 


BGL Technology Corporation 
438 Constitution Avenue 
Camarillo, CA 93010 


FAX: (805) 987-7346 
Telex: 467154 


© 1990, BGL Technology Corporation All rights reserved 


AppleTalk is a trademark of Apple Computers Inc., PostScript is a trademark of Adobe Systems. Inc.. Centronics is a trademark of Centronics Data Computer Corporation, Dataproducts is a trademark of Dataproducts 
Corporation, Ethernet isa trademark of Xerox Corporation. “Z” is a trademark of BGL Technology Corp..HP/GLand HP LaserJet Series II are trademarks of Hewlett-Packard Company. Tektronix is a trademark of Tektronix 


Inc., Versatec is a trademark of Versatec. Inc., DECnet, and LNO3 are trademarks of Digital Equipment Corp. 
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NOW THAT 10GB FITS 
ON AN SMM TAPE, WHAT ARE 
WAITING FOR? 


You don’t need to wait hours to True “Plug-And-Play” Compatibility With: Ourdata compression option allows 


change tapes. 
f All DEC 3100 
You don’t need to wait months for ‘Alpha Micro DECHSC 
j Alt DEC Q-Bi 
other storage technologies to catch up. Hoc ai he 
One 8mm tape drive will already  anx DEC Unibus 
deliver more than they promise. AT&T 


It’s the digital CY-8200, now With Dan Genera 


optional data compression. And you and more... 


can get it exclusively from Contemporary Cybernetics Group. 
With data compression, the CY-8200 can quadruple 
the amount of data you can load on an 8mm cassette that 
fits neatly in your shirt pocket. Meaning the already 
tremendous savings in man hours, media costs, storage and 
., shipping are multi- 
plied by four. 
Untilnow, the 
best 8mmdriveon 
the market stored 
an impressive 
2.5GB per tape at 
speeds up to 15 MB 
per minute. 


ie vow, YOu to write up to 10 GB per tape at up 
IBMAS/400 Plexus. ~+t0 60 MB per minute. Completely 


Macintosh Prime 
she A a unattended. 


Novell Sequent Of course, the data compression 


a pt appeared feature is switch-selectable, so you can 
PC Xenix/Unix Wang turn off data compression to read and 
write standard 8mm tapes. 

Plus it’s a simple upgrade for the best tape drive built: 

our CY-8200. Offering a complete range of standard 
interfaces, a 2-line, 40-column 
display option, and optional 
security card encryption. And 
assuring you of full support and 

a 12-month warranty from the leader in advanced 8mm. 

helical scan technology. 

The CY-8200 with data compression will remain the 
best value in data storage for a long time to come. So 
now you’ve got many good reasons for calling us today 
at (804) 873-0900 CONTEMPORARY 


and no good reason CYB 
for waiting. 


‘ock Landing Corporate Center - 11846 Rock Landing - Newport News, Virginia 23606 - Phone (804) 873-0900 -FAX (804) 873-8836 
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One 


multiuser board 


backed by a lifetime | 
guarantee isnow | 


Now Arnet multiuser boards 
give your systems greater reli- 
ability than ever before. 


SurgeBlock prevents damaging voltage 
surges from reaching your board. 


Because we've added 
SurgeBlock™. An innovative 
feature that protects our 
boards from the number one 
cause of failure -power surge. 

SurgeBlock guards against 
indirect lightning, static dis- 
charge and inductive spikes. 
So systems stay up. Users 


; : 


a Re. 


a ae 
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stay working. And customers 
stay happy. 
Your reputation is built on 


reliability. So is ours. And we 
back it with the only lifetime 

warranty in the business. It's 
Arnet's Rock Solid guarantee: 


when you buy our multi- 


a 


boards available. 
Anywhere. 

Plus, we offer a com- 
plete family of multiuser 
solutions. Multiport™ 
Octaport™ And Smartport™ 
Boards with up to 32 ports on 
a single card. All with 
SurgeBlock. All guaranteed 
for life. 
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multiuser board 
with surge protection 


built in! j 


And we've done more than 
increase reliability. Higher 
processor speeds help elimi- 
nate I/O bottlenecks. And 
simplified cabling makes 
installation a breeze. 

Find out more about Arnet 

Rock Solid multiuser 


user boards, you're buy- ARNe:\ boards. Call us today. 
ing the most reliable ROC Then you'll know why 


~ 


Arnet is the one. The 
only. And the best. 


800-366-8844 


© 1990, Arnet Corporation. Arnet and the Arnet logo 
are federally registered trademarks and Multiport, 
Octaport, Smartport and SurgeBlock are trademarks 
of Arnet Corporation. 


] n the 50s and 60s, 
automobile man- 
ufacturers razzled 
and dazzled us with 
cubic inches and 
claims of horse- 
power. It was the 
high-performance 
age of automobiles. Comfort, handling, 
and safety were the non-issues of the 
day. 

Like the mips of today, the market- 
ing people told us we should care about 
the Red Line, the maximum safe RPM 
an engine could endure before its sepa- 
rate components headed outward for 
parts unknown. It was meaningless 
technical mumbo jumbo, but we 
bought it. Or at least we pretended to. 

At UNIXWORLD, we can’t pretend. 
We look at a vendor’s product claims 
the same way you do-with healthy 
skepticism. We see them more as chal- 
lenges than statements of fact. Actually, 
we see the claims mostly as market po- 
sitioning statements, until we have a 
chance to review the product thoroughly 
and come to our own conclusions. 

So it’s a game. Sun, for example, 
claims it can give you a 12+ mips 
SPARCstation for less than $5000. 
Since most of us don’t know whether 
this claim is true, or more important, 
whether it even means a damn, we’re 
stuck with “Gosh, really?” I can’t dis- 
prove this claim, but because I can’t re- 
ally compare it in any meaningful way 
to anyone else’s claim, I don’t think it 
should matter much to anyone but Sun. 

Proving or disproving significant 
product claims is at the core of a prod- 
uct review. Yet meaningless perfor- 


EDITOR’S THOUGHTS 


RAZZLE DAZZLE 
PRODUCTS VS. REALITY 


mance claims such as mips are not 
worth validating. They are the equiva- 
lent of Uncle Remus’ Tar-Baby. Once 
you start attacking mips claims, like 
Brer Rabbit, you soon find yourself in a 
gooey mess from which there is no way 
out. We don’t try to verify mips because 
to know mips is to know your engine’s 
Red Line. 

If realistic performance were not hard 
enough to measure, assessing price/ 
performance is nearly impossible. The 
numerator of the fraction, price, is a 
number that is often no more real than 
the denominator, performance. 

Here’s an example of price/perfor- 
mance malarkey. When we reviewed 
the Opus Systems 88000 add-in proces- 
sor board for PCs, Opus wanted to 
compare its price/performance with 
Data General’s Aviion. When Data 
General heard why we wanted to know 
their price, they lowered it. We went 
back to Opus, who then lowered theirs. 
Back and forth, back and forth. Both 
vendors were claiming mips we could 
not prove and prices that changed by 
the hour. Think about this the next 
time you see a published price/perfor- 
mance analysis—whether from a ven- 
dor or a publication. 

What kinds of claims can we test in a 
meaningful way? The most important 


Lave ZO 


and often the most 
basic: simply, does 
the product do what 
the vendor says it 
will do? 

We recently re- 
ceived a computer 
from Dell Computer 
of mail-order PC fame. Dell claimed its 
system would do many things, the most 
important of which we could not get to 
work. We were about to print these facts 
when we discovered Dell’s technical 
support people, against our instruc- 
tions, had given our reviewer beta ver- 
sion software without his knowledge. 
As aresult, we killed the Dell review for 
this issue and will be starting over. 

We don’t run reviews of beta soft- 
ware or preproduction machines be- 
cause at those stages they are not 
ready for commercial use. While wait- 
ing for a shipping version sometimes 
means we print a review later than our 
competitors, it also means that you can 
buy the exact version of what we’ve re- 
viewed. 

Product reviews in UNIXWORLD are 
written to help you make a buying de- 
cision based upon our reviewer's expe- 
rience with the product. Can we assure 
you how many mips or megaflops 
these systems run? No. Can we tell you 
that you can expect to receive the same 
service and support we received? 
Doubtful. But we can tell you when 
what’s supposed to work doesn’t. And 
we can tell you when what works is out- 
standing or poor in our opinion. In oth- 
er words, we'll get you past the mips, 
Red Lines, and preproduction hype, 
and back to reality. 
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Announcing the mo 
in the publish 


Solve unique design problems chapter 1S THE DISAPPEARING RAIN FORESTS 
with multiple text thats ae 


and multiple master pages for 
everything from title pages 
and chapter headings to 
indexes % ost tropical forests form a green band around the 
carth’s center extending roughly 10 degrees 
nonh and south of the Equator, Amazing as it 
may seem, these forests occupy fess than cight percent of 
the Earth's entire land mass, yet they account for nearly 
Create great looking docu- half of all the growing wood on the planet and are the 
t ith h . home for two fifths of Earth's animal and plant species, 
ments Wi typograp IC ILis because of the amazing diversity of species that the 
controls that let you make rain forests are 90 important to mankind for we rely on. 


these for agriculture, medivine, and industry, 


your point in font sizes from 
4 to 400 points. In incre- 
ments aa thousandth of a 


point. 


15.1 Natural Source of Products 

Atleast a quarter of all pharmaceutical products are de- 
nived from tropical rain forests, An even more impressive 
statistic when you consider that less than one percent of 
all Amazon plants have been intensively examined for 
their medicinal properties, 


Tropical rain forests have provided man with treatments 
for leukemia, Hodgkin's disease, breast, cervical, and 
testicular cancer as well as a wide array of analgesics, an- 


FrameMaker's “smart” spell 


che cker n ‘ot only proofreads fibiotics, heart drugs, enzymes, hormones, diuretics, 

2 anti-parasite compounds, ulcer treatments, dentifrices, 
for spelling errors but also laxatives, dysentery teatments and anticoagulants. OF 
detects repeated words, extra the 90,000 plant species in Latin America, only 10,000 
spaces an d repen te d have been tested for anti-cancer properties, Scientists ex 

Ltedta pect that at least ten percent of the untested plants will re 
pu nctuation. veal some form of anti-cancer activity, A species of alexa, 
tree, found in the northern Amazon basin and Madagas- 
H qet i car contains the plant alkaloid castanosperming which is 
; Vii i : 4 i being studied at St. Mary’s hospital in London as a Pose 
: 5. f L, a sible treatment for forms of AIDS, 
I; mport text a nd graphics IR ; ‘Vast quantities of rubber from the rain forests provide 
from a wide range of popular such tundane items as tites, gum, and funning shoes, 
software applications. Figure 18.1 ¥ ; : ; 
ft pp Figure 1. 1 From 198 to 1975, the amount ofthe earthy 15.2 Thousands of Diverse Species 
It ls predicted to decline to 7% by the year 2000, and to 4% The rain forests are the most complex and diverse eco- 
the year 2025, systems in the world. A one and a half hectare of rain fore 
FrameMaker gives you 
WYSIWYG word proces- 
sing, flexible paragraph and 
character formatting. 


It’sthe mergerofeveryauthor — Including: Apollo, DEC, HP, __ well as the unique look and feel, 
and every type of workstation IBM, Macintosh, NeXT and Sun; of each workstation. 
in your company. 386 and 486 PCs running SCO’s FrameMaker seamlessly 
Presenting FrameMaker®* 2.1. Open Desktop; and other lead- integrates word processing, 
The premier workstation pub- ing UNIX platforms throughour _ page layout, graphics, math 
lishing software, FrameMaker OEM partnerships? equations and book building 


lets you create, edit, and Every platform shares the functions in one easy to learn 
integrate documents by multi- | same FrameMaker functional- _and easy to use application. 

ple authors across multiple ity, while taking full advantage | Which means, not only is it 
platforms. of the unique capabilities, as powerful and robust enough to 


*Frame’s OEM partners include: Altos, Cetia, Data General, Matsushita, MIPS, Motorola, Pyramid, Sequent, Siemens, Silicon Graphics, Sony, Tektronix and Toshiba. 
Copyright 1990 Frame Technology Corporation, 1010 Rincon Circle. San Jose, CA 95131-1325. All rights reserved. FrameMaker and Frame Technology are registered trademarks and Frame, FrameMath and the Frame logo are 
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by absorbing solar radiation. They literally soak up sun- 
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Create sophisticated illus- 
trations using FrameMaker’s 
own palette of built-in 
graphics tools. 


FrameMaker's cross-reference 
feature allows you to create 
links between related infor- 
mation within a document or 
across multiple documents. 


Graphics can be easily 
anchored to text. Move your 
image and the caption 
follows right along. 


Evaluate, simplify and 
edit equations using the 
FrameMath™ WYSIWYG 
tool palette. 


pec a as footnotes 
using FrameMaker's 
advanced word processing 
features. 


handle the publication of books 
and technical documents, it 
also lets everyone involved in 
producing documents, from 
engineers and writers to artists 
and editors, use the same 
software. 

Regardless of the length 
and complexity of your projects, 
or how diverse your range of 


workstations, FrameMaker can 
successfully merge all of your 
platforms and all of your 
authors into one cohesive, 
workstation publishing 
solution. 

Call 1-800-U-4-FRAME, 
ext. 740 and get a free trial ver- 
sion of FrameMaker. Outside of 
the US, please call 408-433-3311. 


And get ready for a very 
profitable publishing merger. 


& Frame’ 


The Workstation 
Publishing Company. 


trademarks of Frame Technology Corporation. All other trademarks or registered trademarks are the property of their respective owners. 


APOLLO AT&T 


DEC ENCORE 


20/20 


GOULD HP MOTOROLA NCR 


NEC PYRAMID SEQUENT SUN 


The Last Thing Youd Expect From UNEX° 
Computer Vendors. Unanimity. 


All these hardware vendors recommend 20/20, the leading spreadsheet 
for multi-user computers. And most sell it. 

They like the fact that 20/20 integrates graphics, database management and 
advanced consolidation techniques. That when 20/20 runs under the UNIX 
operating system, everyone with access to the system has access to 20/20. That 
because 20/20 runs on minis, micros and mainframes, A 
everyone in an organization can standardize on it. CCOSS 

In fact, 20/20 has led UNIX computer vendors to 
something they rarely achieve: consensus. Technology 

Access Technology, Two Natick Executive Park, i 
Natick, MA 01760. Phone 508-655-9191. 20/ 20 


UNIX is a registered trademark of AT&T Bell Laboratories. 
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RENEE AEDS AT BE 


INDUSTRY NEWS 


BIG BLUE’S RS/6000 
ISN’T WHITE LIGHTNING 


Early speed reports of IBM’s RISC System/6000 may be premature, according to a re- 
cent UNIXWORLD/Neal Nelson & Associates benchmarking of the RS/6000 POWER- 
server 320. In February, when IBM introduced the family of machines, it used fractal 
drawings to demonstrate a speed several times faster than a Sun SPARCstation. But 
Neal Nelson & Associates reports the POWERserver 320 is only “comparable to the 
best of 80486 PCs we have tested.” In the Neal Nelson tests, the RS/6000 was tested as 
a multiuser system and not as a workstation. Based on IBM’s first 2000 RS/6000s 
shipped, 57% were sold as workstations; 35% as multiuser systems; and 8 % as file servers 
in LAN environments. ; 

Neal Nelson & Associates conducted the test in conjunction with an upcoming review 
of the RS/6000. The benchmark found that although the RS/6000 was about 20% faster 
than the Hewlett-Packard Vectra 486 in disk I/O operations, it was about 20% slower in 
floating-point and integer calculation operations. 

One reason for the integer performance, according to Nelson & Associates, is be- 
cause the UNIXWORLD/Neal Nelson benchmark uses over 50 standard UNIX com- 
mands. “It is possible that IBM’s version of UNIX (AIX 3) is not as fast as other versions 
of UNIX such as SCO,” Nelson says. “Alternatively, the POWERserver 320 might per- 
form UNIX commands issued in a multiuser environment more slowly than when it per- 
forms single-user calculation type tasks.” 

As for the floating-point performance, Nelson gives two possible explanations: “Either 
IBM has a slow implementation of awk (we use awk in our floating-point test); or the 
POWERserver 320 floating-point speed is less than we have been led to believe.” 


COMING NEXT: LOTUS VS. THE WORLD 


Lotus Development Corp. hasn’t pulled any punches against alleged copyright in- 
fringers. 

And followers of Lotus will note that the Cambridge, Mass.-based company, whose 
1-2-3 spreadsheet owns the PC spreadsheet market, came out swinging in the second 
round of its copyright battles against other spreadsheet makers. In the company’s first 
set of lawsuits, it took aim at Paperback Software International of Berkeley, Calif. (which 
makes a DOS-based 1-2-3 workalike called VP-Planner) and Mosaic (whose Twin 
spreadsheet has both PC and UNIX versions). 

In late June, Lotus won its lawsuit against Paperback. U.S. District Court Judge Robert 
E. Keeton ruled that even though V-P Planner didn’t copy 1-2-3’s source or object code, 
its emulation of the Lotus menus and keystrokes was a copyright violation. Paperback is 
appealing the decision. 

Legal experts say the V-P win strengthens Lotus’ position. Lee Gesmer, a specialist in 
copyright law, says Lotus is in an “extremely powerful position to enforce its copyright.” 

Five days after the Lotus vs. Paperback ruling, Lotus announced it was going after two 
new targets: Borland International’s DOS-based Quattro Pro and The Santa Cruz Oper- 
ation’s SCO Professional. Neither of the defendants is a mirror-image copy of 1-2-3, but 


both can use 1-2-3 menu and keystroke commands. 
continued 


UNIXWORLD SEPTEMBER 1990 13 


INDUSTRY NEWS 


THIS IS NOT A LOVE TRIANGLE 


Two workstation giants, Sun Microsystems and Hewlett-Packard/Apollo, both signed 
multimillion dollar agreements to sell their workstations to another major company. 
Sun’s agreement is for $300 million, HP’s is for $400 million. So who wins? HP, right? 

Wrong. Mentor Graphics, the Beaverton, Ore.-based kingpin of electronic design au- 
tomation (EDA) systems, agreed to purchase $300 million worth of SPARCstations from 
Sun and $400 million worth of HP/Apollo workstations, but Sun is claiming victory be- 
cause it has finally entered the lucrative electronic design market once dominated by 
HP/Apollo. In fact, a source at Mentor says EDA users have been anxious for Sun to en- 
ter the fray, mostly because there’s been no other choice. 

Mentor Graphics had sold its software exclusively on systems from HP/Apollo, but 
announced earlier this year that its entire line of software would be made available on 
Sun workstations, including its EDA systems, CASE technical publications, and me- 
chanical design products. Sun expects SPARC systems to account for a sizeable percent- 
age of its hardware offering, says a spokeswoman at Sun. 


ACER AND ALTOS MERGE 


Acer Group has bought Altos Computer Systenis of San Jose, Calif. Officials at Altos 
hope the move will inject more capital into their stagnating company. In 1989, Altos lost 
$5 million in revenues. 

Analysts say the merger could help Altos fill the gaping hole in its low-end UNIX mul- 
tiuser system line. “They're in a very competitive market,” says Robert Kidd, an analyst 
with Dataquest. “If they don’t innovate, they will fail.” 

The Acer Group, the largest personal computer maker in Taiwan, signed an agree- 
ment to buy Altos for $8.35 a share in cash. The transaction is valued at about $94 mil- 
lion. After the acquisition, which has been approved by the boards of both companies, 
Altos is to be operated as an independent subsidiary of Acer. Altos, which makes UNIX- 
based networked, multiuser solutions for distribution in 60 countries, had sales of $140 
million in 1989. 

The Acer Group is a multinational organization with more than 5000 employees world- 
wide and revenues of $700 million in 1989. 


WHEN WE GET BEHIND CLOSED DOORS 


Bernard Gideon of Hewlett-Packard’s General Systems Division has revealed to UNIX- 
WORLD that HP will introduce a mission-critical dual system to its 9000 system Series 
800 systems later this year. Gideon says the software (HP engineers call it Automatic 
Processor Failover, APF) will automatically detect processor hardware failures and ini- 
tiate switch over between any pair of HP 9000 minicomputers. He adds that this capabil- 
ity eliminates operator intervention and ensures high system uptime. 

Pricing and availability are yet to be determined. 


PSSSSSST...UNIX? COMRADE 
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The Soviet Union has targeted the United States as a market for its home-grown com- 
puter products. 

“The Soviets want their U.S. counterparts to realize that their country is also a valu- 
able resource for brain power and innovation,” says Bill Schoneman, vice president of 
XXCAL TestLabs of Los Angeles, Calif. XXCAL is the world’s largest independent com- 
puter testing firm; it hosted a group of visiting Soviet high-tech officials recently. They 
were formalizing an agreement that allows the computer testing firm to certify software 
developed in the USSR for U.S. sale. 


continued 


PARAGON 


STRIPING «2 MIRRORING a SPANNING 


A New Age in Disk Performance Software 


PARAGON™ disk array software provides unparalleled performance, increased storage 
capacity, improved data reliability, and vast SCSI connectivity in a fault tolerant environment. 


At the core of PARAGON™ is Chantal’s unique Disk Array Software Technology (DAST) ™ 
which achieves optimal disk performance and capacity through striping, mirroring, and 
spanning. Users report that disk performance increases by a factor of 5 to 10. The disk 
1/O transaction bottleneck is eliminated. Disk drives of varying sizes from different 
manufacturers can be used. Striping, mirroring, and spanning can be combined for optimum 
disk performance, storage capacity, and system configuration. 

PARAGON™ incorporates Chantal’s extraordinary SCSI I/O Subsystem Software to increase 
connectivity and improve performance in critical areas of the operating environment. XENIX, 
UNIX, and AIX are supported in 286-, 386-, and 486-based personal computers using ISA, 
EISA, and MCA bus architectures. 

A new age in disk array performance is available now from the high performance SCSI 
software experts at Chantal. 

Call for Complete Details: (800) 527-0003 Fax (619) 452-1007 

Chantal Systems Corporation, 6265 Greenwich Drive, San Diego, CA 92122 


©1990 Chantal Systems Corporation Trademarks are proprietary to their respective owners. 


CHANTAL 


INDUSTRY NEWS 


HACKERS UNITE! 


UNISYS REBUILDS 


Alexandre Giglavye, director of research and development for Moscow State Univer- 
sity’s Information Technologies Learning Center, says many Soviet programmers work 
with Pascal and C, and operating systems like UNIX. 

Under the agreement, XXCAL will write English language documentation and exam- 
ine Soviet software user interfaces with an eye toward making them easily understand- 
able to Americans. One concern expressed by XXCAL, before the Soviet-American 
meeting, was the method of payment. 

“We didn’t want to be paid in Vodka or caviar,” says Tom E. Bohner, XXCAL’s lab op- 
erations manager, who is impressed by the Soviets’ business acumen. “I thought it was 
going to be a nebulous agreement, but they’re starting to ship us product.” 

Because of a nondisclosure clause, financial details of the agreement were not released. 


Operation Sun Devil, the largest computer crime raid in history, has turned into a Bar- 
ney Fife-like foray. The federal raid seized more than 23,000 computer disks, but yielded 
not a single arrest based on data seized in more than 27 searches in 13 cities. 

Two educational organizations are trying to alleviate such raids in the future. One re- 
cently formed organization-the Electronic Frontier Foundation (EFF)—has been estab- 
lished by Mitchell D. Kapor, founder of Lotus Development Corp. and On Technology, 
to address social and legal issues arising from the impact on society of the use of com- 
puters. (Steve Wozniak, co-founder of Apple Computer Inc., is also a member of the 
EFF.) The other organization—Computer Professionals for Social Responsibility 
(CPSR)-has existed for about five years with similar goals. 

As an initial step to foster public education on computer-based freedom issues, the 
EFF donated $275,000 to the CPSR’s Computing and Civil Liberties Project. CPSR plans 
to use the funding for a series of policy round-tables in Washington, D.C., involving law- 
makers, the FBI, industry representatives, hackers, and computer security experts, to 
discuss security and privacy issues on networks and other electronic media. For more 
information, call the CPSR office at 202-775-1588. 


Unisys, the $10 billion manufacturer of commercial information and defense systems, is 
going through a rebuilding stage. Company officials say it’s structuring its growth to 
create a financial base for the 1990s. 

One move this year is calculated to further Unisys’ cause. Unisys signed an agreement 
with Mitsui & Co. Ltd., which provides for the private placement to Mitsui & Co. of $150 
million of Unisys convertible preferred stock into a 4.6% stake in Unisys in two series, 
and a $50 million five-year subordinated loan. The preferred stock will be convertible at 
the option of Mitsui into Unisys common at a conversion price of $20 per share for the 
$50 million Series B and $21 per share for the $100 million Series C. Both series will pay 
quarterly dividends at 8.875% per annum for the first five years and 9.5% per annum for 
the next two years. 


EUUG MAKES UNIX VERY CONTINENTAL 
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European UNIX users can now access a high-speed network for transferring data 
around the world. The European UNIX Systems User Group (EUUG), the major UNIX 
user group in Europe, has started an InterEUnet network, a TCP/IP network connect- 
ing European countries to national and international networks. 

Acompany with several European offices can send mail or files among themselves or 
send the data to a U.S. office. All EUUG member countries are expected to have access 
to InterEUnet in the early 1990s. 


continued 


When Your AIX System 
is Busy as Bees, 
The Wrong Choice for I/O Ports 
Will Come Back to Sting You. 


AIX® users agree — Intelligent Serial I/O Support — Dickens Data Systems employs skilled 
Boards from Dickens Data Systems are the computer professionals whose AIX experience is 


iia hitulratondiiara ands a woasanan ln dedicated to supporting your needs via hotline 
8 y service. IBM chose Dickens Data Systems to be a 


Systems Software Remarketer for PS/2® AIX in rec- 
ognition of both knowledge of AIX and ability to 
deliver support services consistent with IBM quality 
standards. This same service is available to you for 
Dickens I/O products for both the PS/2 and RT®. 


Innovation — Dickens Data Systems is consistently 
first in delivering quality I/O performance enhance- 
ments for AIX. Because of our dedication to both 
IBM and AIX since 1986, Dickens Data Systems has 
directed its Research and Development toward 
producing products that are optimized for 
AIX and this adds up to more value 
for you! 


(0) Dickens Data Systems, inc., 3850 Holcomb Bridge Rd., Suite 230, Norcross, GA 30092. 


AIX, PS/2, RT are registered trade marks of IBM. 


Software Drivers — Dickens Data Systems offers field 

proven software drivers for AIX both on the RT and 

\ PS/2. Through the combination of Dickens 

Intelligent boards and software 
drivers, your IBM system will 

support Transparent printing 

and Virtual terminals resulting 
in improved flexibility. 


Comprehensive Product Line — 
Dickens Data Systems offers the products that you 
need. We support connectivity for 5 to 64 users 
from a single I/O slot on industry standard AT or 
—=—-—. MCA architectures. 


©) Call 1-404-448-6177 


Dickens Data Systems, Inc 
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INDUSTRY NEWS 


The EUUG member countries eligible for InterEUnet include: Austria, Belgium, Den- 
mark, Finland, France, West Germany, Hungary, Iceland, Ireland, Italy, Netherlands, 
Norway, Portugal, Sweden, Switzerland, United Kingdom, and Yugoslavia. Connections 
to Eastern Europe are expected soon. 

For further information, call +44-763-73039. In the United States call 703-764-9342. 


THIS RENO ISN’T IN NEVADA 


The University of California at Berkeley has released a new BSD 4.3 variant, 4.3 Reno. 
Reno incorporates a number of features planned for BSD 4.4 including ISO/OSI net- 
working support, a freely redistributable implementation of NFS, and the conversion to 
and addition of the Posix.1 facilities. 

Sources at Berkeley say Reno is an intermediate version between 4.3 and 4.4. One 
source says 4.4 will be released in the “far future, maybe 1991.” The goal in making the 
Reno release available is to get feedback on any problems in the design or implementa- 
tion of the new facilities, the source says. 


STUDIES AT ODDS OVER X WINDOWS 


USO NOW USL 


OVERHEARD 
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Despite being heralded as the next wave of computing by many experts, Forrester Re- 
search of Cambridge, Mass., says X terminal adoption will be limited by the high costs 
associated with running X terminals at the application host and by the technology con- 
straints placed on users. 

“We expect that as diskless PC and workstation prices fall below $3000, users will opt 
for that level of power and functionality instead of the stripped down capabilities of X ter- 
minals,” says John McCarthy, director of Forrester’s Professional Systems Service. He 
predicts that X terminal shipments will flatten out at 200,000 units per year by 1994 as 
users become aware of the technology’s limitations. 

Meanwhile, the worldwide X Windows display market will grow at a rate of 112% 
through 1994, according to International Data Corp. of Framingham, Mass. 

“The UNIX market is ripe for X Windows,” says Eileen O’Brien, director of IDC’s Ter- 
minals Service. “The technology allows access to server-based applications by a broad 
spectrum of users at a lower cost per user than a dedicated workstation or personal 
computer.” 


Adding to the acronym-prone alphabet soup of high-tech names, AT&T’s UNIX Software 
Operation (USO) has been renamed UNIX System Laboratories Inc. (USL). 

The change in name follows the reincorporation of AT&T International’s European 
and Asian UNIX System business subsidiaries as wholly owned subsidiaries of UNIX 
System Laboratories Inc. 


James Warner, CEO of Precision Visuals, at a Dataquest conference: “The viability of 
standards is inversely proportional to the number of people on the committee.” 

Overheard from Dennis Ritchie at Usenix: “Steve Jobs said two years ago that X is 
brain-damaged and it will be gone in two years. He was half right.” Jim Gettys in reply: 
“Dennis Ritchie is twice as bright as Steve Jobs and only half wrong.” Rob Pike on X: “I 
have never seen anything fill up a vacuum so fast and still suck.” 


—Edited by Gary Andrew Poole with staff reports. Please send any breaking news or 
comments to Poole at: uunet !uworld!garyp. 


The Mult-Tech solution for multiple speeds 


If you've been discouraged by the choices in 9600 bps Multi 2c)@® _Multi\ViocenV 32. | 


modems, it’s time to consider the new MultiModemV32, ee ame a NP og: 
@0880022': 


from Multitech Systems. 3 
4 coe — Bearwe Caer: Sen ts 00 20% 


One choice—no need to switch 


You'll get everything you need in a V.32-compatible modem, including 
speeds from 300 bps up to 9600, MNP® and V.42 error correction, MNP® 
data compression, remote configuration and callback, and both dial-up and 
4-wire operation. 


MultiTech is the right answer a u it 


With the MultiModemV32, you'll get a modem with true upward and 
downward compatibility, from a most reputable company, at a most 


affordable price. For more information, call us at 1-800-328-9717, 


The right answer every time 


Multi-Tech Systems, Inc. 


2205 Woodale Drive 
: ‘ Mounds View, Minnesota 55112 U.S.A 
Multi-Tech has even more right answers. We (612) 785-3500 (800) 328-9717 
deliver a full line of data communications U.S. FAX (612) 785-9874 
products, including modems, statistical International Telex 4998372 MLTTC 


multiplexers, LAN systems and 3270 emulators. International FAX (612) 375-9460 
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Copyright 


Bull can integrate your PC LANs at the work world solutions that integrate the desktop, the 
group level and the enterprise level too. work group, and the enterprise. 

Bull offers OS/2 and UNIX* work group serv- Bull is the one-stop resource. We meet your 
ers—as well as the products and experience to LAN and WAN requirements with network design, 
make them work in a wide variety of networks, installation and support, custom applications 
including SNA. development, and system integration services. 

For years, major corporations and government For more information on Bull’s server technol- 
agencies worldwide have entrusted Bull with ogy, call 1-800-233-BULL, ext. 210. In Canada, 
their network needs. We have developed real 1-800-268-4144. 
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PC Services 
Network File System 
PC-Interface 
PC-Interface/SMB 
LAN Manager 

Data Base Services 
ORACLE 

INFORMIX 


Communication 
Services 


Wide and Local Area 
(SNA, TCP/IP, OSI) 


Bull OS/2 Servers 
3Server/500 


Up to 16 Megabytes 
memory 


Up to 6 Gigabytes 
internal disk storage 


X.25 Mail Gateway 


X.400 
Internetworking 


Bull DPX/2 line of 
UNIX Servers 


100 Family 
200 Family 
300 Family 
500 Family 


All UNIX System V 


Symmetrical 
multi-processor 
support 


Up to 512 Megabytes 
memory 


Up to 40 Gigabytes 
internal disk storage 


Worldwide 
Information 
Systems 


PRODUCT NEWS 


LOST AND FOUND 


It’s getting easier and easier to cover up our mistakes these days. Following on the heels 
of Norton Utilities for UNIX are a couple of data recovery products for those accidental 
keystrokes, incorrect erasures, and the headaches that follow. Unitrends (Myrtle 
Beach, S.C.) has developed UnDelete ($195) to recover deleted or erased files, while 
Lone Star Software (Mount Airy, Md.) has released the charmingly named Buttsaver 
($285) to do the same thing. Both are available for SCO and Altos UNIX and XENIX. Un- 
Delete is also ported to AT&T UNIX 3.2. For more details, see the review on page 93. 

At the upper end of the scale, backup and recovery systems get slightly more compli- 
cated, and significantly more expensive. The Automated Workstation Backup System 
(AWBUS) from Control Data (Minneapolis, Minn.) takes the manual operator out of the 
backup sequence, incorporating a UNIX server and a jukebox tape library with 125 gi- 
gabytes of storage. Cost: $135,115. From AT&T Bell Laboratories (Morristown, N.J.) 
comes the CommVault Automatic Backup, Archive, and Recovery System (ABARS), for 
automatic backup and restoration of UNIX files to and from optical disks. Cost: $150,000 
to $300,000, depending on the amount of storage capacity you want. 


PROVIDING AN APPLE CORE 
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Because Apple remains one of the few manufacturers without a server for its computers, 
other vendors are working to fill the gap. Sony Microsystems’ CISC-based Worknetting 
Server currently bundles uShare from Information Presentation Technologies (IPT) 
Inc. (Calabasas, Calif.) to transform itself into an Apple server, while the same capability 
is slated to appear on Sony’s new RISC-based NEWS 3710 workstations this month. (In- 
cidentally, Sony owns 20 percent of IPT.) 

At the same time, Mt Xinu (Berkeley, Calif.) has developed K-AShare, an implementa- 
tion of the Apple File Protocol (AFP), to transform Sun workstations into the core of an 
Apple network. Finally, Pacer Software (Westborough, Mass.) has ported its PacerLink, 
PacerShare, and PacerPrint connectivity software to Hewlett-Packard 9000 Series 800 
and 300 workstations and Apollo workstations, so that users on Apple Macintoshes can 
access HP hardware and peripherals. 


GETTING EVERYONE GOING IN A CLOCKWISE DIRECTION 


The parade of UNIX-based office productivity tools continues. In the wake of Synchro- 
nize group scheduling software from CrossWind Technologies (Felton, Calif.) comes 
ClockWise from Phase II Software (Cambridge, Mass.). Imagine personal productivity 
tools -to-do list, calendar, address book, and notes—extended to the group computing en- 
vironment. The to-do list is a task management system coordinating assignments, fol- 
low-up, and completion; the calendar is a group scheduler, arranging meeting times and 
allocating rooms and resources; and notes can be used to attach agendas and instructions. 

In specific situations, such as shipping or customer support, ClockWise can queue 
task requests from multiple group members, which can then be delegated by the man- 
ager. The software also supports mail reminder notices, group-wide announcement la- 
bels for special events, milestones, holiday, phone list for clients with contact histories, 
personal daily diary, and multitier security scheme. Available on UNIX and XENIX sys- 
tems, an 8-user license for a 386-based UNIX system lists for $795. 


Nad Baldwin 


‘TO SEE BEYOND 
THE NEEDS OF TODAY... 


YOU NEED CALYX 


Calyx resellers provide powerful software 
solutions—written to manage the changing 
regulations facing modern medical and 
dental practices. Easy to learn. Easy to use. 
Easy to produce results. 


Find Out About Our Outstanding Value 
Added Reseller Program. Call Calyx Today. 
1-800-558-2208 or Fax: 414-782-3182 


A FLAGSHIP COMPANY 


150 N. Sunnyslope Road, Suite 375, Brookfield, WI 53005 
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Leave the 4GL out of FourGen Accounting?? 


You want users to be able to learn 
your accounting system quickly and 
efficiently. FourGen Accounting, written 
in INFORMIX*-4GL, creates an environ- 
ment understandable to users acquain- 
ted with word processing programs and 
spreadsheets. Windows, Lotus®-like 
command lines and other functions 
speed learning and simplify tasks. 


FOURGEN is looking for 


You want your software to adjust 
to new requirements as your business 
grows. Products written in COBOL, BASIC 
or even “C” are too inflexible. With 4GL 
technology, changes to screens, menus 
and reports can be made in minutes 
instead of weeks or months. 


You want to be able to move toa 
new computer as you grow. Programs 
written in older languages are difficult to 
move between different machines. 4GL 
technology allows FourGen Accounting 
to run on any type of computer system, 
from PC to mainframe. Our product is 
compatible with all the latest hardware. 


interested in the long-term 


advantages of working with the software technologies of tomorrow. 


FourGen is a registered trademark of FOURGEN Software, Inc. Informix is a registered trademark of Informix Software, Inc. Lotus is a registered trademark of Lotus Development Corp. 


Copyright © 1990 FOURGEN Software, Inc. 


CIRCLE NO. 164 ON INQUIRY CARD 


FourGen Accounting offers you the 
best of the new software technologies. 
In addition to fourth generation language, 
we also use an SQL (structured query 
language) relational database to give 
you unparalleled access to financial 
data, CASE (computer-assisted software 
engineering) to create consistent, 
supportable code, and X-Windows to 
create a graphical environment. 

For a reseller near you, please call 
1-800-333-4436 (outside U.S. 206-776-5088, 
or fax 206-672-4950). Or write FOURGEN 
Software, 7620 242nd St. S.W., Edmonds, 


WA 98020. 


MAIL 


LOW READERSHIP OF BULLETIN BOARDS? 


Dear Editor: 


I find it quite odd that you refer to a net- 
work or bulletin board service in rela- 
tionship to UUNET and Compuserve 
(“Editor’s Thoughts,” July 1990 issue.) 

UUNET isa system that simply trans- 
ports mail and news as a major node in 
a worldwide communications network. 
Perhaps you meant to say that 17 per- 
cent of your respondents interact with 
Usenet or the Internet? Quite frankly, 
this seems very low for the users of 
UNIX and C as per your description. 
Certainly, there is no one in our compa- 
ny who does not use the net for some in- 
teraction on an almost daily basis. 

Since many of us net users also send 
mail via uucp to Compuserve users, 
there may have been some confusion in 
your survey. Perhaps you would publish 
the resulting statistics and questions in 
more detail the next time around? 


Fred Rump 
President 
CompuData Inc. 
Philadelphia, Pa. 


Editor’s reply: We asked “What bulletin 
boards or networks have you used in the 
last three months?” You are correct when 
you suggest that BBSs and on-line services 
should be segregated from networks. Also, 
when we ask the question next time we 
will ask about Usenet and Internet specif- 
ically, 


UNIX-Bashing Not Tolerated Here 


Dear Editor: 


I was somewhat dismayed at the letter 
from David L. Bigelow in the June 1990 
issue. It was another eloquent attempt 
at UNIX-bashing, which is typical of to- 
day’s operating system wars. I was 
equally dismayed that UNIXWORLD did 
not take the opportunity to follow the 
letter with a “zinger” response, so I 
would like to take the challenge. 

Yes, the cost of UNIX software is 
higher than the cost of the equivalent 
DOS software. This is probably true of 
software for VMS, MVS, and VM as 
well. And what are you getting for the 
extra money? Is it not convenient that 
one copy (and license) of a UNIX pack- 
age may service more than one user? 

My client had WordPerfect on an 


AT&T 6386, and a dozen of us could be 
editing our documents at the same time 
on the same machine. When I submitted 
a copy of system documentation for 
approval, I did not have to shuffle floppy 
disks, print reams of paper, or leave my 
desk while management reviewed the 
document. All I had to do was give a file 
copy to my supervisor. 

Referring to AT&T, the operating sys- 
tem for the 6386 came with a graphical 
user interface. Although I personally 
prefer the command line, all of the non- 
technical users loved it. Without ever 
seeing a command-line prompt, users 
were able to perform most ordinary 
system administration tasks, have ac- 
cess to the applications they needed, 
and were even able to run DOS as they 
would have with a PC. Too bad that a PC 
running DOS could not support the 24 
terminals and 4 printers that this busi- 
ness required. 

Mr. Bigelow, have you ever devel- 
oped a software system from the 
ground up? If so, I cannot understand 
why you wouldn’t know of the require- 
ments of a multiuser system. A critical 
mistake or logic flaw can wipe out more 
than.one user’s work. This means that 
UNIX applications must be designed 
even more carefully than DOS applica- 
tions. Developers who bring up UNIX 
applications have to be meticulous 
about details. There’s no writing to video 
RAM, no shortcutting of system services, 
and no assumptions. It has to be done 
the right way, which takes time and 
costs money. 

To summarize, Mr. Bigelow, if you 
want to be your own island (and you do 
live in Hawaii), go ahead and buy into 
DOS. Even UNIX is not immortal, but 
it’s the best in my opinion that we have 
today. 


Michael P. Snyder 
Kansas City, Mo. 


Romanian Considers UNIX 


Dear Editor: 


I am deeply impressed with UNIX- 
WORLD magazine. It combines forth- 
coming information and synthesized 
articles about a very hot subject. 

Our 200-employee company has a 
good base of development. We have 


10 PC AT 286-based equipment run- 
ning only DOS products (desktop 
publishing, databases, and develop- 
ment tools for programmable controllers 
designers). 

Our future depends on the highest 
technology, both hardware and soft- 
ware, in which I feel you are experts 
and advisors. Our efforts must be made 
in a compatible group because, until 
now we always reinvented the wheel 
(but an incompatible and particular 
one). 

In this respect we are dependent on 
the good information your magazine 
can give us. 


Denislam Cetin 
Engineer 

Project Manager 
Bucharest, Romania 


Needs More Details on vi 


Dear Editor: 


I found the vi Tutorial (May 1990 issue) 
helpful in extending my knowledge. 
However, there is one area of the :ab 
treatment that Walter Zintz glossed 
over. 

There are a number of mechanisms 
for reading-in abbreviation lists, but how 
can you write out a modified list to a file 
for storage between sessions? I haven’t 
found a method and am reduced to man- 
ually updating-a real bore! 


Richard Jennings 

Business Development Manager 
Landis & Gyr Communications Ltd. 
Verwood Dorset, England 


Author Walter Zintz replies: You 
wouldn't want to write out your entire 
modified abbreviations list. That would 
silt up your abbreviations file with myriad 
abbreviations you created just for the 
present editing job. 

Instead, put this macro in buffer Y: 
:.W >> abbrevs 
"zdd@z 
Then you only need to type: 
o:ab lg Landis & Gyr<Esc>@y 
to have a new abbreviation appended to 
the file “abbrevs” as well as invoked for the 
current editing session. An abbreviation 
you don't want to save should be entered 
the ordinary way. 
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Wyse sets the standard in terminals again. 
And again. And again. And again. 


WYSE is a registered trademark and WY-150, WY-370, WY-185 & 
WY-160 are trademarks of Wyse Technology Inc. Tektronix isa 
registered trademark of Tektronix Inc. DEC is a registered trademark 
of Digital Equipment Corp. © 1990 Wyse Technology Inc. 


Wyse became the number one manufacturer of 
general purpose terminals by repeatedly redefining 
the state of the art in terminal design. Not just in 
one category, but across the board. And with the 
four terminals that make up our fourth generation, 
we've done it again. ™ Each one represents the ulti- 
mate achievement in its class. Our WY-150 sets the 
standard for alphanumeric monochrome terminals. 
The WY-370 brings unprecedented func- 
tionality in color. And the WY-185 is the most 
advanced DEC-compatible. " Our newest entry, the 
WY-160, offers a combination of features found in 
no other monochrome terminal. It lives up to Wyse’s 
well-known ergonomic standards, with its full-screen 
overscan, fast refresh rate and high resolution. It 
has the flexibility to support more than 16 ASCII, 
ANSI and PC emulations, as well as PC and 
Tektronix graphics. And it raises performance stan- 
dards with the fastest baud rate in the industry, 
plus a dual-session capability that allows you to 
access two hosts simultaneously. '» Of course, the 
reason we keep raising our standards is to meet 
yours. And since we make more terminals to fit 
more system configurations than anybody else, 
we're sure to have the one that fits yours best. Call 
us at 1-800-438-9973. Because if you thought 
you'd seen everything in terminals, we have four 
reasons to look again. 


WYSE 
1 00 GET WYSE) 
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Security for the Goodwill Games” 


The 1990 Goodwill Games: combined technology of the 
The Problem 2500 athletes in 22 events at underlying db_VISTA 


15 locations, drawing hundreds of thousands to watch database engine, search, 
them perform. A show-place for international good- match, and update times are 
will. A potential target for terrorists. A challenge for negligible. Data integrity is 
security agencies. assured by avoiding data 


With only 3,000 off-duty officers to fill 30,000 as- redundancy. That means 
signments, there's no room for confusion in scheduling. __ the information is reliable. 


And scheduling must respond to last minute changes, The Solution — 
as event times slip, as dignitaries arrive on short notice, : 


or as threats arise. Hand-scheduling can’t meet the AMOS was created by 
challenge. But the Games' Integrated Police Planning Raima's services subsidia 
Group (IPPG) found that no z d had ia De ‘a ‘a 

roup ( ) oe that no pina system ha Vista Development Corp., peat denears const personnels an 

“! zt D 1. t 4 t t 
Ever been deve oped for pecuT te Soar events using the db_VISTA III confusion thanks 1 db, VISTA UT Ss 
The Application — Automated Manpower DBMS. “We looked for Bee ne Nee Vee 
On-line Scheduling months for a database that Seat Ge WIgD OSE E 

(AMOS) matches personnel to scheduling require- was fast, flexible, and could handle a huge volume of data 
ments, taking into account special training, language while still maintaining speed,” said Sgt. Alan Bernstein of the 
skills, and other factors. AMOS prepares an assign- IPPG. “We also wanted to find a company that could not only 
ment sheet for each individual, explaining the furnish the product, but provide the development services.” 
assignment, when and where to report, how to get They discovered Raima and db_VISTA III. 


there — even where to park. 
AMOS responds to changes quickly. The database 
is large and complex, yet thanks to the innovative 


Your end users may not be fighting terrorists, but they still 
need fast, reliable information to get their jobs done. If you 
develop applications for MS-DOS, MS Windows, UNIX, 


mM QNX, OS/2, VMS, Macintosh, and other environments, 
db_VISTA III is the solution. 


Database Management System (E58 00-527-2462) 
| High performance. C language portability. 


= Complete C source code available. No royalties. ™ 
Nethvork me soak Relational B-tree indexing. Relational SQL query and report writer. fost A i iM A 
Single & multi-user. Automatic recovery. Built-in referential integrity. Complete schema 
revision capability. Supports: VMS, UNIX, QNX, SunOS, XENIX, Macintosh, MS-DOS 


MS Windows. os/2 compatible. Most C Compilers and LANs supported. CORPORATION 


Raima Cot 3245 146th Place S.E., Bellevue, WA 98007 USA (206)? 570 Telex: 6503018237 MCI UW _ FAX: (206)747-1991 
International Distributors: Australia: 61 24197177 Brazil: 55 11 829 1687 Central America: 506 28 07 64 Denmark: 45 42 887249 France: 33 1 46092784 Italy: 39 45 584711 Japan: 
813473 7432 Mexico: 52 83495300 The Netherlands: 31 02159 46 814 Norway: 47 244 8855 Sweden: 46 013 124780 Switzerland: 41 64517475: Taiwan: 886 2 552 3277 Turkey: 90 1 152 0516 
United Kingdom: 44 0992 500919 Uruguay: 598 2-92 0959 USSR: 01 32 35 99 07; 812 292 19 65; 0142 437952 West Germany: 49 07127 5244 Copyright ©1990 Raima Corporation, All rights reserved 


* "Goodwill Games" is a trademark of the Turner Broadcasting Company. db_is registered in the U.S. Patent and Trademark Office. CIRCLE NO. 90 ON INQUIRY CARD 
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BOOKS FOR THE RENAISSANCE 
PROGRAMMER 


his month I’ve reviewed a potpourri 

of books from concurrency and 
parallel programming to computer mu- 
sic. You’ve got to know a little bit about 
everything to have this job! 

Concurrency has long been a prob- 
lem to programmers working with real- 
time systems and on-line transaction 
processing (OLTP) applications. The 
rise of parallel computing just added a 
new group of victims to the hit list. 
Here’s a book on how to grapple direct- 
ly with concurrency problems, and an- 
other on avoiding them in parallel 
programming via a programming lan- 
guage with concurrency solutions (and 
other parallel techniques) built in. 

In a more aesthetic vein, this month’s 
Library concludes with two books on 
the fundamentals of computer music. 
Whether the classics or rock is your 
kind of music, there’s a book here that’s 
up your alley. 


CONCURRENT PROGRAMMING: 
FUNDAMENTAL TECHNIQUES 
FOR REAL-TIME AND PARALLEL 
SOFTWARE DESIGN 

By Tom Axford 

Wiley; 212-850-6000 

250 pages; 9 pages of Index & Contents 
ISBN 0-471-92303-6 paperbound; $31.95 


eal-time programming was the sub- 

ject back when this book was still a 
set of university lectures, but the print 
version has been expanded to discuss 
parallel programming on an equal ba- 
sis. (The information here would also 
be invaluable when working with trans- 
action/database applications, but that 
aspect is not a focus of the book.) 

The university heritage shows in the 
systematic, thorough way the author 
travels through this complex subject. 
Not in the writing style, though, unless 
British universities are a good deal 
more human than their American coun- 
terparts—the style here is colloquial, not 
terse, and definitely aimed at current or 
prospective working programmers 
rather than professional students. 


Coverage is quite extensive for a 
book this size. For example, the discus- 
sion of processes that block indefinitely 
goes beyond ordinary deadlock, and 
the chapter on buffering cites six basic 
buffer types; only two are primarily the- 
oretical. There’s a short chapter on syn- 
chronization in the UNIX kernel (a 
generic UNIX, not a specific version), 
and equally brief coverage is given to 
the Modula 2 and Ada languages. Exer- 
cises at the ends of most chapters (with 
solutions in the back of the book) and 
an annotated bibliography round out 
the book. 

If you’re having trouble coming to 
grips with concurrency, this book will 
give you an academically thorough initi- 
ation written for people in the field as 
much as for students. 


Review Highlights 

Technical Level: Intermediate to Expert 
Understandability: Lucid 

Summary: All you need to know about a 
stumbling block in real-time, parallel, 
and transaction/database programming. 


STRAND: NEW CONCEPTS IN 
PARALLEL PROGRAMMING 
By Ian Foster and Stephen Taylor 
Prentice-Hall; 201-592-2000 

323 pages; 10 pages of Index & Contents 
ISBN 0-13-850587-X paperbound; $30 


nother approach to the perils of 

parallel programming is to write a 
programming language adapted to it. 
One of the earliest efforts at this is 
Strand, now available commercially as 
Strand88. It stands structured program- 
ming on its head by concerning itself 
with the flow of data rather than of con- 
trol, but existing programs in languages 
such as C can be made parts of a Strand 
program. 

The first two-thirds of this book ex- 
amines Strand and some of the pitfalls 
of parallel programming, simultaneous- 
ly. It’s couched as an explanation of 
Strand, with parallelization problems 


discussed as the Strand functions to 
deal with them come up. The remainder 
is generalized discussion of a few prob- 
lems for which Strand was used, rang- 
ing from theorem proofs to controlling 
automated telephone exchanges. Both 
sections incorporate a lot of serious 
technical content, without dry or pedantic 
writing and with frequent example code 
(in Strand) and cartoon illustrations. 
There is a feeling that you're always lis- 
tening to a scripted presentation, 
though, rather than hearing someone 
tell you what’s on his mind. 

This is a good book for deciding 
whether Strand is the right programming 
system for your applications and, if you 
decide yes, for learning enough about 
its basics to be able to easily pick up the 
actual usage from the Strand manual. 
But if Strand isn’t right for you, then 
learning it simply to be able to read an 
adequate treatment of parallel program- 
ming techniques would be overkill. 


Review Highlights 

Technical Level: Intermediate to Expert 
Understandability: Lucid 

Summary: A good introduction to an 
up-and-coming parallel programming 
language. 


ELEMENTS OF COMPUTER 
MUSIC 

By F. Richard Moore 

Prentice-Hall; 201-592-2000 

560 pages; 19 pages of Index & Contents 
ISBN 0-13-252552-6 paperbound; $33.40 


ualifications needed to read this 
book are not trivial. You’d better 
have a passable background in college 
math for starters. Classical music train- 
ing would also be quite helpful. You'll 
need to know computer programming, 
at least at the skillful amateur level, and 
C had better be one of your languages: 
the book is liberally laced with pro- 
grams in C. 
As areward for all this education, you 
get a careful, in-depth, and very techni- 
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$1,195* 


Buys 16 


Intelligent Ports 


*Suggested List Price 


Benefits/Features: 

Q Supports 38,400 baud across all 
channels simultaneously 

Q Field proven reliability 

Q Easy to install 

Q Outstanding performance 

Q Minimal CPU overhead 

Q 5 year warranty 

Q Guaranteed compatibility with all =| 
286/386/486 models up to 33 MHz | 

Q Supports SCO Xenix & Unix, ' 
AT&T Unix, Everex Esix, QNX, 
TSX, and MS-DOS 

Q Supports multiple sessions 

Q Provides transparent printing 


Also Available: 
98 & 4 port intelligent controllers 
Q PS/2 MicroChannel controllers 
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Call (415) 345-5447 Fax (415)345-6398 


1180 Chess Drive 
Foster City, CA 94404 


FacetZerm 


~ UNIX Windowing 
For Terminals 


o you need to run multiple applications but don’t have 
two terminals or a graphics workstation? 


Facet windowing gives you 
multiple UNIX sessions in 
your terminal or PC. 


Facet7erm™ 


= Full screen or split screen 
windows on a terminal. 


FacetPC™ 


® Full screen or overlapped 
windows, each emulating an 


ANSI color terminal on a PC. 


Structured Software 
Solutions, Inc. 


iy 


214 / 985-9901 


4031 W. Plano Parkway Suite 205 Plano, TX 75093 Fax 214/612-2035 
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LIBRARY 


cal analysis of computerized music. 
Synthesizing is just the start here; you 
also get a dissertation on the nature of 
music, discussion of listening acoustics, 
quite a few sidelights on history, and 
coverage of computer-aided compos- 
ing. It’s all told in the twin lights of ad- 
vanced mathematics and classical 
music, but the style is not nerdish. It’s 
slightly professorial and rather literate, 
but even more it reflects the personality 
most common among both advanced 
mathematicians and intense classical 
music devotees—enthusiastic and chip- 
per under a slight crust of shyness, in- 
tellectual, and very modern. Some 
readers will delight in this; others will 
regard it as psychologically immature. 

There’s a fair amount of C code in 
small bursts here, with the author’s per- 
mission to make one copy for one’s own 
use, and a pointer toward obtaining a 
good deal more. Moore gives consider- 
able coverage to his own cmusic pro- 
gram, which turns a written description 
of a musical score into a machine-play- 
able sequence. It’s written in C for Ber- 
keley UNIX, and UC San Diego 
distributes it in machine-readable form 
for a copying charge, as part of a collec- 
tion of computer-music software. This 
book also has a fair amount of bibliogra- 
phy plus appendixes on refresher math, 
metric units of measure, and various 
tuning standards. 


Review Highlights 

Technical Level: Intermediate to 
Theorist 

Understandability: Average 

Summary: The cultured mathemati- 
cian/computist’s window into the roots 
of computer music. 


MUSIC & TECHNOLOGY 

By H.P. Newquist 

Watson-Guptill (Billboard Books); 212-764- 
7300 

198 pages; 4 pages of Index & Contents 
ISBN 0-8230-7578-8 paperbound; $16.95 


view that’s not for executives. 
Newquist has written his book to give 
that same sort of lightly technical work- 
ing understanding to a different group 
entirely-musicians. Pop musicians, to 
be specific, and mostly rock-and-rollers. 
His subject is the ways that (mostly dig- 
ital) technology affects musicians who 
play digital, semi-electronic, and acous- 


3 7 ou could call it an executive over- 


outstanding profile in the UNIX® 
industry, leading with innovation 
from the beginning. 

Way back then, Stallion Tech- 
nologies had the foresight to 
develop enhancement technology 
for microcomputer based UNIX 
systems and so it created Stallion, 
the world’s first 16 port intelligent 
multiport card. 

The base on which Stallion 
Technologies built their reputation 
as having the industry’s highest 


Stallion Technologies — France 
Tel: 331399 77348 


S tallion — Tech- « ok 
nologies has an ir cas i 


performance multiport cards also 
set a benchmark for others to 


follow. 

Today, Stallion Technologies 
still leads with their innovative 
OMboard™ series for ISA, EISA 
and Micro Channel architecture 
systems. 

Outstanding in service and 
support, Stallion Technologies’ 


products are backed by the largest 
team of specialists in the industry. 
A team solely dedicated to 


» technologies 


stallion 


Harnessing the power of UNIX 


Stallion Technologies Inc. 983 University Ave, 
Building B, Suite 104, Los Gatos CA 95030 


UNIX is a registered trademark of AT&T. Micro Channel is a trademark of International Business Machines, ONBoard and Stallion are Trademarks of Stallion Technologies. 
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developing products 


which improve the 
connectivity and productivity of 
UNIX systems. 

Behind Stallion Technologies is 
a very human face - people who 
enjoy helping people. They'll show 
you how @0%board’s features can 
solve a wide range of UNIX 


connectivity needs. 
They are available now - just 
phone 1 800 347 7979. 


Stallion Technologies Pty Ltd. - Australia 
Tel: 61 7870 4999 


ANV 0016 


Nonsense. 


Nonsense. 
We have nine users on nine different systems using 
30 different software packages. 


Nonsense. 
Nobody in the workgroup produces documents in the same 
format, spacing or style. 


Nonsense. 
Our multi-user system denies access to our DOS users 
and our DOS users have nothing in common with the 
multi-user system. 


Nonsense. 
We have to choose between graphics workstations or 
character terminals. All or nothing at all. 


Nonsense. 
Nobody knows where anyone is. Nobody knows who booked 
the conference room. Nobody can find their phone messages. 


© Copyright 1990 Unipiex integration Systems, inc. UNIX is a trademark of AT&T Corp. Ail other product names are trademarks of their respective manufacturers. 


UNIPLEX 


T. 
Steff Selection 


| 
[The Acme Manufacturing Compsny The problems of r 
| experienced growth during the year of 1989 has limited the 


| and much of the sales success is due to the 
|e otulselection of managementinbothssles 

| 8nd marketing. We must ensure that we to work for promotion and that performance is 
| maintain the same quality of selection ducing noted 8nd rewarded 

{1990 


| Selection of cam CO} [ COMMAND samplelss CALC nat E15 
{been based o! mi }MRQEEETET §«Renge Copy Move file Print Graph Dete Integrate Quit 
|perfarmance an Global, insert, Delete, Column, Erase, Titles, Window, Modes 


| giventointernal applicants ratherthenthose 
rom qutside the company 


eople to best guide our } 

ture are those that have | North 

porte a | South 

Uniplex Mail | East 
| West 


Kh F aaey es some new mart} | Soles 
| pe new opportunitir Projections 


Database Forms 


Spreadsheet 


Good Sense. 


Uniplex Office Software. A seamless multi-user, multi-tasking system, based on UNIX and 
POSIX Compliant. Easy Word Processor, Database or live links to Oracle!’ Informix" and others. 
Spreadsheet with a 1-2-3™ lookalike interface, Graphics, Electronic Mail and Productivity Tools. 
For graphics or character terminals or any mix of both. Include DOS users with Uniplex DOS. 
Compatible with over 220 hardware platforms, from laptop to supercomputer. 


good sense to future pro- 
ductivity. And you can make 
a brilliant move now by seeing 
simultaneous contributors. And a demo. Just drop us a card or 
you need a shared command call Uniplex at 1-800-356-8063. 
structure, so users learn one In Canada call 1-800-361-9610. 
application and learn them all. 


Uniplex. The continuity your organization : 
needs to make the next move from 


150 West Carpenter Freeway Irving, Texas 75039 


Today you need the efficiency 
of Uniplex. So that documents 
and reports have multiple 
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European UNIX® systems User Group 


EUUG 
Autumn Conference 
1990 


22-26 October, 1990 
Nice Acropolis, Nice, France 


The European UNIX systems User Group is a non-profit making organisation 
which exists to provide a body representing the users of UNIX and UNIX-like 
systems in European countries. 


The EUUG membership is comprised primarily of institutional and 
individual members of affiliated National Groups. There are, at present 18 
National Groups with a total membership in excess of 4,500 coming from 
such diverse backgrounds as software engineering, information technology, 
computer manufacturers, end-users, software houses, universities and 
research centres. The EUUG runs two major conferences each year on a 
European level. 


The Autumn Conference will be held in Nice at the NICE ACROPOLIS, 
1 Esplanade Kennedy, 06058 Nice, France. The Tutorials will be held on 
22nd and 23rd October and the Technical Sessions will be held on 24th, 25th 
and 26th October. 


The event is one of a series designed to provide an International Forum 
for discussion of many of the latest developments in the field of UNIX and 
will cover such areas as: Software Management for large projects, 
Configuration Management, Maintenance Management, Update and 
Release control; OSI and OSI application on a Unix platform; System 
Administration in a Hetrogeneous environment; Security and Audit, Secure 
Unix, Securing existing systems; Unix in non English speaking environments; 
User Interface Management Systems (UIMS). 


The conference will be accompanied by the “Nice is Unix” Open System 
Show organised by AFUU (the French Unix and Open Systems Users 
Group). The exhibition, which will cover 1000 sq metres will allow some 40 
exhibitors to present their products and will be open from 24-26th October. 


EUUG Conference & 
Tutorial enquiries 

Mrs Helen Gibbons 

European UNIX systems User Group 
Central Office 25, rue d’Astorg 
Owles Hall, Buntingford 75008 Paris 
Herts, SG9 9PL France 

England 


Exhibition enquiries 


Mr Véronique Heinrich 
BIRP Con-tec 


Tel: + 44 763 73039 
Fax: + 44 763 73255 


Tel: + 33 142 664636 
Fax: + 33 142 669055 
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tics instruments, and how they can 
most readily adjust to the inevitably in- 
creasing amount of computing in mod- 
ern music. 

In the beginning there are surveys of 
the physics of sound and of digital com- 
puting. They get the lightest technical 
treatments, because they’re prefaces to 
the real subject matter: specific technol- 
ogies for creating music digitally. Heavy 
coverage goes to synthesizers, se- 
quencing, controller software, digital 
recording, and Musical Instrument 
Digital Interface (MIDI). High-tech mu- 
sicianship for nonkeyboard players has 
a chapter of its own; live performance 
and recording have a chapter each. 

Surprise number one is the amount 
of historical information Newquist slips 
in here and there. Most of this deals 
with the 1950s and later, reasonably 
enough, but he’s not afraid to go back 
several centuries to let you see the roots 
of some current commonplace. Another 
eye-opener is that Newquist can write in 
a style pop musicians will find comfort- 
able and still explain some rather high 
technology; as far as its effect on work- 
ing musicians, that is. 

His only serious limitation in this is 
that the book’s outline is compromised 
by his frequent digressions-one thing 
always seems to remind him of another. 
The book frequently illustrates a point 
with mention of examples in reasonably 
recent pop music, and infrequently 
looks at the ethical aspects of some fac- 
et of high-tech music. 

Music & Technology is at its best as a 
guide for computer-nonliterate musi- 
cians who will achieve more with mod- 
ern equipment if they know the 
generalities of how it works and why. Its 
other likely market is teen and pre-teen 
musician/nerds, who could use it as a 
guide and as encouragement-it will 
give them a notion of how their techni- 
cal and musical interests can come to- 
gether down the road. 


Review Highlights 

Technical Level: Nontechnical to 
Intermediate 

Understandability: Lucid 

Summary: Quite a good guide to the un- 
derpinnings of digital music technology 
for not-too-technical musicians. 


Editor-at-Large Walter Zintz is the Advi- 
sor Emeritus to Uni-Ops Books in Boon- 
ville, Calif. 


eam us with your 
X system and you'll 


Data analysis software from 
SPSS° helps you get the most 
out of your stats. 


If you want winning runs from your UNIX- 
based system, look to the company that’s 
been on first: SPSS. 

SPSS was the first to offer data analysis 
software for UNIX. With SPSS-X™ the statis- 
tical tool that turns your raw numbers into the 
facts for smart managerial decisions. 

And we're still keeping you ahead of the 
game today, with the presentation-quality 
charts and maps of SPSS Graphics™ and 
SPSS-X Tables™ Combined with the data 
management power of SPSS-X, they give 


you the most complete set of statistical and 
reporting software tools ever created for UNIX. 

While others talk about a commitment 
to UNIX, SPSS-X is up and running right now. 
Working smoothly with leading database 
management systems, on more than 20 
different UNIX platforms. Including Sun, 
AT&T, Apollo, Digital, I]BM and more. 

SPSS-X gives you a powerful array of 
data analysis capabilities. Including basic 
and advanced statistical procedures, fore- 
casting and time series analysis, and more. 


Yet SPSS-X always keeps you in control. 


With immediate, step-by-step feedback in 
plain English. From data entry and analysis 
to high-impact graphics. So it's easy to find 


out exactly what you need to know. 

And every step of the way, you're 
backed by the SPSS team. Training, docu- 
mentation and support that’s come through 
for over 1 million users since 1968. 

For full information on what SPSS soft- 
ware can do with your UNIX system, call 


1-312-329-3320. 
Because no matter what your field, you 
can't try for the winning run until you know 
the score. 
SPSS inc. 
Best in the final analysis. 
444 North Michigan Avenue - Chicago, Illinois 60611 


SPSS is a registered trademark of SPSS Inc. SPSS-X, SPSS Graphics and SPSS-X Tables are trademarks of SPSS Inc. UNIX is a trademark of AT&T Bell Laboratories. 
XENIX is a registered trademark of Microsoft Corporation. SCO is a trademark of The Santa Cruz Operation Inc. 
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XChange offers a menu-driven electronic mail facility 
which is compatible with the UNIX mail system. 


t 1 | = UNIX is a registered trademark of AT&T. 


Introducing Z/Max XChange —A breakth 
information management software that mak 
information distribution systems obsolete! 


Z/Max XChange is a sophisticated, yet very ‘“‘user-friendly’; information 
management utility developed specifically for UNIX system administrators. 
Its powerful, uncomplicated menu-driven features provide all types of 


organizations (corporate, governmental, educational, or public 
service) with a more efficient method of managing information. 


In addition to traditional bulletin board (BB) capabilities, 
XChange offers many innovative features... making it the most 
powerful front-end UNIX information management utility 
available today! 


@ XChange is extremely easy-to-use because it utilizes pull-down 
menus, pop-up windows, context-sensitive HELP and graphical 
tree diagrams. 


@ Other features include a full-featured integrated file editor; 
multi-level/password security meeting U.S. Govt. specifications; 


automatic error recovery; complete transaction logging and built-in statisti- 
cal accounting; time-limited logoff function; easy 10-minute self-installation. 


@ Best of all — no prior knowledge of UNIX is required to operate this power- 
ful new information management utility...good news for system 
administrators who need their jobs made easier, not harder! 


If you are looking for a more effective, less time-consuming 
way to distribute and manage information, then Z/Max 
XChange is for you! 


FREE DEMO DISK. To order your demo disk or for more 
information, call (315) 622-4577 or write Z/Max Computer 
Solutions, Inc., P.O. Box 339, Clay, NY 13041. 


CHANGE 


Setting the standard in 
UNIX information 
management software. 

© 1990, Z/Max Computer Solutions, Inc. CIRCLE NO. 221 ON INQUIRY CARD 
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UNDERDOG GROUP FOR 88000 
CHIP GETS “A” FOR EFFORT 


ne curious phenomenon in the 

UNIX arena is the apparent suc- 
cess of the 880pen Consortium. I say 
“curious” because most observers 
would agree that products based on the 
Motorola 88000 RISC chip set, which 
this consortium is dedicated to promot- 
ing, so far have enjoyed at best only a 
mild market acceptance. 

Nevertheless, the 880pen Consor- 
tium is without question the largest, 
most active, and most productive orga- 
nization of its kind. This robustness 
contrasts sharply with the meandering 
confusion and lack of progress which, 
until quite recently, characterized 
SPARC International, the organization 
dedicated to promoting the Sun SPARC 
architecture; and the actual demise of 
Synthesis, the corresponding effort by 
MIPS computer. 

Cynics may argue that this state of affairs 
is no accident, because the degree of ef 
fort invested in promoting a given archi- 
tecture as a standard is inversely 
proportional to its success in the market- 
place. Thus Sun may feel no special need 
to promote SPARC International be- 
cause its own SPARC-based products are 
doing so well. Similarly, having signed 
up DEC asa reseller, MIPS may well rea- 
son its architecture is already well estab- 
lished and needs no further support. 

Nevertheless, 880pen deserves an “A” 
for effort, especially in its pursuit of a bi- 
nary compatibility standard, popularly 
referred to as “shrink-wrap software.” 
The term is borrowed from the IBM PC 
arena, where users buy software pack- 
ages distributed in binary format on dis- 
kettes packaged with manuals, all 
shrink-wrapped in cellophane. 


The Crux of the Matter 


Of course, the cellophane shrinkwrap 
isn’t the crux of the matter. What is crit- 
ical is that users can buy software in bi- 
nary format and have the assurance 
that such software is loadable into their 
system without any compilations or 
other tiresome preparatory steps; and 
that such software will execute correctly, 


regardless of the brand of hardware 
used. 

Such binary compatibility is easy to 
describe but not simple to achieve. It 
exists in the IBM PC arena because the 
underlying instruction repertoire is 
fixed by Intel; and the load module for- 
mat and operating system call conven- 
tions are fixed by Microsoft and IBM. 
Binary compatibility can exist only 
when all such elements are standardized. 

In the UNIX arena, portability has 
always meant the much-less-demanding 
and less useful source-level kind. AT&T 
set the standards for operating system 
calls once it started publishing the 
System V Interface Definition (SVID) 
documents. But, to ensure shrink-wrap 
portability, it is necessary to further stan- 
dardize the underlying instruction set 
and binary module format. 

That is where 880pen comes in. Now 
boasting 54 member firms, 88open ad- 
vanced the cause of shrink-wrap soft- 
ware for UNIX on Motorola 88000-based 
platforms by publishing a series of bina- 


ry compatibility standards. In February 
1989, it published the first version of the 
binary compatibility standard (BCS). In 
July of that year, the first issue of 
880pen’s Object Compatibility Standard 
(OCS) was released. And, in January of 
this year, it published the Motorola 
88000 Supplement to AT&T's generic ap- 
plication binary interface (ABI). 

Why so many different standards? 
There are two key reasons. First, 88o0pen 
adopted a conservative, step-by-step de- 
velopment process, doing the easier task 
(BCS) before tackling the more complex 
ones (OCS, ABI). Second, while both the 
BCS and OCS are based on UNIX Sys- 
tem V Release 3, the ABI is based on the 
more recent SVR4. (See Figure 1.) 


A “Load-and-Go” Standard 


BCS is easier because it is a “load-and-go” 
standard; that is, it assumes that a binary 
module contains the user’s code along 
with all the library subroutines it will 
need. OCS and ABI are more flexible be- 
cause they define all the interfaces that 


FIGURE 1: Application view of binary standards 
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X Marks 


ere New Dimensi 
The New Dimensions 


Introducing The First Full Family Of 

PC UNIX/XENIX Storage Solutions. 

Storage Dimensions, the industry's leading supplier of high 
capacity, high performance desktop storage, has done it 
again. By launching X/Stor,™ a complete line of fully 
compliant, plug-and-play PC UNIX/XENIX solutions. Internal 
and external. Hard disk and optical. From 100 megabytes to 
4.6 gigabytes. 

Performance Matched For A Most 

Demanding Marketplace. 

Today's 386/486 computing platforms have created a whole 
new dimension in UNIX/XENIX PC power. A dimension that 
calls for a whole new order in mass storage capacity, 
performance and expandability. 


© 1990 Storage Dimensions 


X/Stor answers that call. With performance 
matching” a systems-engineering concept that translates 
today’s top hardware specs into maximum system 
throughput. Performance matching ensures an exact fit 
throughout: hardware to hardware, hardware to software, 
and the total subsystem to its computing environment. 


Get More Performance As You Grow, 

Not Less. 

Stor is designed to parallel and complement your system's 
growth where it matters most. In storage. 

Start with internal subsystems that range from 100 
to 665 megabytes. From there, add up to six external X/Stor 
devices on a single SCSI host adapter. And with three adap- 
ters, expand to 14 gigabytes on one system. 


\/Stor, Performance Matching and Advanced Integrated SSCI Architecture are trademarks of Storage Dimensions. 


ons Of Storage Meet 
Of PCG UNIX7XENIX. 


One more plus: In multi-drive applications, our 
Advanced Integrated SCSI Architecture™ outperforms ESDI 


by as much as 100%, as verified by the AIM III benchmarks. 


X/Stor Erasable Optical: 

A PC UNIX/XENIX First. 

The high performance X/Stor Erasable Optical subsystem 
delivers near Winchester speed with a 35 ms average seek 
time and 10 Mbit/sec average transfer rate. Combined with 
your choice of 650 megabyte or one gigabyte removable 
cartridges, you have a superior storage solution for on-line 
databases, graphics and image storage, large system and 
network backup, or any application where security 

is critical. 


Call The High Performance People Today. 

If the new dimensions in PC UNIX/XENIX are pushing you to 
find new dimensions in storage, X marks the spot. Find out 
more about X/Stor. Call (408) 879-0300. Storage Dimensions, 
2145 Hamilton Avenue, San Jose, CA 95125. In Europe, 

call 0923 210096. 


[SS STORAGE DIMENSIONS 
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would allow user binary code generated 
on one machine to be link-loaded on an- 
other; meaning that part or all of the re- 
quired support subroutines will be picked 
from the target machine’s libraries. 

Even though BCS is simpler, it still re- 
quires fairly extensive standardization. 
The basic load module format conforms 
to the Common Object File Format 
(COFF) specifications. Of course, the 
allowable system calls and their actions 
are specified, in conformance with 
SVR3. In addition, all of the following in- 
terfaces are specified: the allowable 
data types, the layout of the memory 
map, the procedure for entry into a user 
process, handling of signals, common 
values for header files, and the required 
files and installation procedures. 

OCS also uses the COFF binary for- 
mat and the SVR3 system calls. But it 
goes well beyond these areas in provid- 
ing additional standard interface defini- 
tions. Thus, for instance, OCS defines 
the syntax of the binary modules pro- 
duced by the assembler; the subroutine 
calling conventions from C, Fortran, and 
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Cobol; text description information; the 
formats to be used by the link editor, the 
software that links a main program with 


Though BCS is simpler, 
it still requires fairly ex- 
tensive standardization. 


all its required subroutines; the formats to 
be observed by the libraries (remember 
that under OCS local subroutines will be 
merged with a main program produced 
elsewhere); a definition of the program’s 
execution environment, including net- 
working facilities (streams, sockets) and 
X Windows interfaces; and the archiving 
format. 

In moving from the BCS and OCS to 
the ABI, 880pen had to observe two key 
requirements. First, because the operat- 
ing system base is SVR3 for BCS/OCS 
and SVR4 for ABI, changes to the stan- 
dard system calls had to be made. Also, 


the binary format definition conforms to 
Execute & Link Format (ELF) rather 
than COFE Furthermore, the ABI con- 
sists of two parts: a generic portion, man- 
dated by AT&T, defines the architecture 
independent features. Processor-specific 
ABI features are then defined in a “Sup- 
plement” document. 

The 88000 Processor Supplement to 
the generic ABI defines standards for 
software installation, low-level system in- 
terfaces, object file format, program 
loading and dynamic linking, and library 
formats. 

The ABI Supplement was developed 
to allow a system to conform to both the 
ABI and the BCS specifications. This 
means that such a system is capable of 
accepting binaries produced on either a 
BCS- or ABl-compliant system. However, 
an application program can only comply 
to either the BCS or the ABI, but not 
both. 


Conformance Testing 


88open has also progressed impressive- 
ly in conformance testing, another critical 
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actual user sessions, automatically gener- 
ate scripts based on those keystrokes, 
and then initiate multi-user emulations. 
EMPOWER supports embedded C code, 
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PERFORMIX, Inc. 
8521 Leesburg Pike, Suite 330 
Vienna, VA 22180 (703) 448-6606 


EMPOWER is a trademark of PERFORMIX, Inc. 


element of binary compatibility. Nota- 
bly, the conformance tests do not re- 
quire a reference platform, which 
implies that one particular vendor is 
“more equal” than others. 

88open developed two test suites for 
establishing conformance to standards. 
The ITS/88 test suite tests the system 
or platform side: it establishes that the 
kernel and library interfaces are pro- 
vided correctly. The ACT/88 looks at 
the application side: it proves that the 
application is making correct use of the 
kernel and library interfaces, and that 
the development tools do produce the 
correct formats. 

The ITS/88 consists of more than 
5000 tests and some 500,000 lines of C 
code. It is the most comprehensive 
UNIX test suite currently available, and 
the only available UNIX binary test 
suite. It covers BCS, OCS, sockets, and 
X Windows. While the test may be used 
freely by the vendor during the hard- 
ware and software development, the fi- 
nal testing and certification is 
performed by the 88open staff. To date, 
five vendors (Data General, Icon, Mo- 
torola, Opus, and Tektronix) have certi- 
fied compliant systems, mostly at the 
minimal “base level.” 

ACT/88 encompasses some 100,000 
lines of code and, according to 880pen, 
is the only UNIX application test suite 
currently available. It is available at no 
charge to 880pen members; nonmem- 
bers can obtain it for a modest $500 fee. 
About 25 application packages from 
14 software vendors have been certified 
to date. 

Another innovation, introduced this 
June by the consortium, is a $7 million 
“give-away” designed to encourage 
suppliers of MS-DOS-based applica- 
tions to port them to UNIX System V, 
and, not coincidentally, to an 88000- 
based platform. 


Some Things in Life Are Still Free 


Under this program, 880pen members 
will provide—gratis—a hardware develop- 
ment platform (your choice of Motoro- 
la’s DeltaServer 8000, DG’s Aviion 
Server, or Opus’ co-processor board); 
880pen-compliant UNIX System V Re- 
lease 4 (AT&T is offering royalty relief 
as part of the program); C compilers 
from Diab Data; the 880pen application 
compatibility test suite (ACT/88); and 
DOS+to-UNIX porting guides. 

Up to 500 software vendors may qual- 
ify for this program; applications are 
available from 880pen (408-436-6600). 

In addition, 880pen entered into 
agreement with Softsel/Microamerica, 
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a key distributor of PCs and PC soft- 
ware, to undertake distribution of 
880pen-certified software. 

The consortium clearly hopes that 
the combination of UNIX shrink- 
wrap software and an effective PC 
distribution channel should finally 
put UNIX on par with MS-DOS, espe- 


cially where 88000-based platform are 
concerned. fect 


Editor-at-Large Omri Serlin heads ITOM 
International Co., a consulting and re- 
search firm based in Los Altos, Calif. 


Win with ClockWise Team Management Software 


If reaching your business goals depends 
on group task management and 
group scheduling, you need 
ClockWise™ for UNIX. 


ClockWise from Phasell assigns, stores, 
and delegates tasks from different 
sources. It juggles priorities, keeps track 
of everyone's schedule, finds mutually 


convenient meeting times, and automati- 


cally notifies you about completion and 
other milestones. Best of all, ClockWise 
keeps accurate records, so you can 
constantly measure your team’s 
performance. 


ClockWise also has complete personal 
time management features, including 
a daily journal, client address lists and 
notes, personal reminders, and “Date 
Book’ style printouts. 
Call 1-800-735-2557 today, and find out 
how ClockWise can make the winning 
difference for your team. 
@ Phasell 

Software Corporation 
238 Broadway 
Cambridge, MA 02139 
(617) 354-8771 


ClockWise™ is a trademark of Phasell Software Corp. 


CIRCLE NO. 76 ON INQUIRY CARD 


UNIXWORLD SEPTEMBER1990 41 


When You Need it** Now— 


IsoF ax is a revolutionary new 
software product that brings fax 
right to your computer screen, 
simultaneously handling all faxes 
you send and receive. IsoFax is 
specifically designed to save time 
and labor and, by the use of network 
licensing, enhances software 
flexibility. 


IsoFax: 
eSends and receives facsimiles on 
your computer screen 
«Combines text and graphics on 
your facsimiles 
eProvides and manages a fax 
database 
-eSupports PostScript output 
*Offers security by fax encryption 
*Uses an Everex /Abaton 
serial modem 
¢Can be used with E-mail 


The Bristol Group offers fully 
supported software and upgrades to 
all customers. Call 603-437-3700 
today for further information about 
IsoFax. 


IsoFax is ready NOW to ship 
overnight to you. 


DY FH BRISTOL GROUP LTD. 


_| [SI 
P.O. Box 910 


Londonderry, NH 03053 

Lihat” UME 
603/437-3700 Voice i 
603/437-3220 FAX 
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* Workstation Facsimile 


Everex is a registered trademark of Everex Systems, Inc. ‘4 Abaton is a registered trademark of Abaton Systems, Inc. 
PostScript is a registered trademark of ADOBE Systems, Inc. 1 IsoFax is a registered trademark of The Bristol Group Ltd. 
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THE UNIX THAT 


GOLDSTEIN BUILT 


By Howard Baldwin 


hat would you suppose Ira 
Goldstein does to relax? 
Bear in mind that as the 


Open Software Foundation’s (OSF’s) 
head R&D computer scientist, he is 
chartered with formulating a consensus 
on how open systems should be de- 
signed as we head through the 1990s 
and beyond. He sits at a crossroads of 
communication; he sets aside his after- 
noons simply to listen to people who 
want to tell him what research they’re 
doing. Implied in these conversations is 
why he should recommend that their 
technologies should be incorporated 
into OSF’s products. It’s the purest form 
of design by consensus. 

When he leaves his OSF office in 
Cambridge, Mass.,—which overlooks 
the office he had as an MIT professor— 
he heads home to his wife and family in 
suburban Boston, and sits down at a 
computer-aided design (CAD) system 
and designs houses. Then he hires some- 
one to build them, and moves the family 
in. No input from the outside world. No 
consensus (other than between hus- 
band and wife). Just Goldstein. 

It’s a far cry from life at OSF, where 
Goldstein solicits opinions from around 
the world to fashion a standard accept- 
able to its members in specific, and with 
luck, an industry in general. He helped 
define the original request for technolo- 
gy that resulted in the Motif graphical 
user interface (GUI), as well as the in- 
put for the architecture-neutral distribu- 
tion format (ANDF). 

His biggest hands-on project, though, 
has been in selecting the Mach technol 
ogy as the fundamental operating sys- 
tem for OSF/1. “I was in charge of the 
research process that examined operat- 
ing system work around the world. We 
surveyed people in Europe, Japan, and 
the United States, and examined 20 can- 
didates.” After Mach was targeted, vari- 
ous member companies of OSF 
reviewed it in relation to IBM’s AIX. 

Goldstein takes what he calls a 
“hands-on role” in supporting the Mach 


“It’s really great to 
be an architect in 
the sense that you 
design just what 
you think is right 
and build it.” 


-lra Goldstein, 
VP, Research & Advanced 
Development, OSF 


technology. His efforts included close 
work with researchers at the University 
of California at Berkeley and Carnegie- 
Mellon University (CMU), and encour- 
aging the Defense Advanced Research 
Projects Agency (DARPA) to success- 
fully lobby the Department of Com- 
merce to approve the export of Mach 
technology, something that had not 
been possible up until then. 

For the most part, though, Goldstein 
contends that his position involves 
more “how the pieces of the puzzle fit 
together. It’s more breadth than details. 

continued 
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The MC 
The Low-Cost Leader 


to 
aarketing 


ey business 
plan 


and a host of other 
also-rans. 

: The MGs is our 
eee hottest product yet. 
ae In. the first sixemonths, we sold more 

than 60,000. That’s a fast start we 
challenge any of our competitors to 
match. And the reasons for it are simple. 

While most of our competitors’ ter- 
minals use a 60QHz refresh rate, the MCs 
runs at a rock-steady 78Hz. Exceeding 
mandated ergonomic requirements, 
even tough European standards, by a 
substantial margin. 

Put an MCs next to one of our com- 
petitors’ displays and you’ll easily see 
the difference. But it’s not the only 
difference you'll see. 

You'll notice we've gone to full over- 
scan for a full-screen image without 


ie oe 


distracting black 
borders. You’ll also 
find features like 
full ASCII, ANSI 
and PCTerm com- 
patibility, includ- 
ing VT320/220/ 
1005 TVI 9555 
and Wyse 60/50° 
emulations. Three 
communications 
ports—two serial 
and one parallel— 
standard. Your 
choice of keyboards and green, white, 
or amber display. Flat screen. Extra- 
large 10 x 16 character cell. 512 dis- 
playable characters. Dual host connec- 
tion. And a lot more. 

The MCs is a versatile and power- 
ful choice for OEMs. We'll customize 
everything from keycaps to firmware 


for your special 
requirements. Here's the story our compet 
: i A 
Call us today for Soieitt™ 
the Link distributor | comparison of the MC,. 
nearest you Call us for a free copy. 
And get your 1-800- 
hands on a 448-LINK 


bestseller. 


TheTerminals Every OtherTerminal Company Hates 


Link Technologies, Inc.47339 Warm Springs Blvd., Fremont, CA 94539, 800-448-LINK (In California 415-651-8000) FAX 415-651-8808. 
Sales Offices: Northern California 415-651-8000. Southern California 818-991-2178. New York 516-751-7300. Atlanta 404-662-1574. 
Dallas 214-929-4999. Chicago 312-810-0089. 
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I’m not trying to conduct my own indi- 
vidual research. OSF’s role is more of 
examining and selecting technology ob- 
tained from outside. It’s more of an inte- 
grator and catalyst, rather than de- 
velopment from scratch.” 

It’s from this beehive of consensus 
that Goldstein escapes into architectur- 
al design. The hobby predates his OSF 
work. Although his minor in aeronautic 
engineering at Harvard involved de- 
signing aircraft, his work on houses be- 
gan several years ago with the re- 
modeling of a Victorian home, and con- 
tinued with a house designed from the 
ground up in California, and then with 
his current Massachusetts home. He’s 
already started on his next design; each 
takes about two years. “I’m very uncom- 
promising,” he says, without irony. “It’s 
really great to be an architect in the 
sense that you design just what you 
think is right and build it. I like it. When 
you're done with computer software, it 
doesn’t do as much as when you're 
done with a house and walk into it.” 

It’s not frustration that drives him to 


UniPress has All the Right Unix Connections 
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it, though, insists former colleague Bill 
Kay, general manager of Hewlett-Pack- 
ard’s workstation division. “He’s just a 
creative person. He enjoys technology 
and the tools of technology, and he en- 
joys creating things.” 


From the Abstract 
To the Concrete 


Even though designing a house seems 
to be far removed from designing soft- 
ware, they both embody a trend toward 
the tangible that Goldstein envisions as 
the pattern of his work. He characteriz- 
es his career as moving from “the ab- 
stract to the concrete.” As a math and 
philosophy major at Harvard, he delved 
into artificial intelligence (AI); as a 
graduate student he headed downriver 
to MIT to work with Marvin Minsky 
and Seymour Papert in the heyday of 
Al’s beginnings, and then went on to 
teach computer science and electrical 
engineering there. 

From MIT Goldstein headed west to 
Xerox’s Palo Alto Research Center, 
partly because he was enamored with 


for PCs and Macs. 


Now, PC and Mac users can run Unix® applications too, directly from the familiar 


mouse-and-icon desktop. No Unix commands needed. 


XVision™ Run Unix X Windows and X appli- 
cations from Microsoft Windows. New 
Price $449. 


version for Windows 3.0. 
PC-Connect™ Use your Microsoft 


Windows™ PC as a Unix gateway. Click 
icons to run multiple Unix and DOS pro- 
grams simultaneously. Supports dynamic 
data exchange (DDE) between DOS and 
Unix applications. SQL-Connect option 


MacNix™ 


documents. 


brings Unix SQL database information into 


DOS applications. 


Window terminal. 


PC-TCP™ 


DOS Ethernet™ software for full TCP/IP 


DOS/Unix or DOS/DOS high speed 
communications. NFS option. 


Priced from $495. 


PC-Xview 16™ Turn your PC into an X- 
Price $395. 


eXodus™ 


Use your Mac as a Unix gateway. Click 
icons on the Mac desktop for simulta- 
neous access to both Macintosh and Unix 
applications, databases, electronic mail. 
Mac-style file transfer between systems 
makes it easy to do Macintosh editing 
and desktop publishing on Unix 

Priced from $800. 


Turn your Macintosh into an X Terminal. 


hot tubs and California and partly be- 
cause it was one step closer than aca- 
demia to actually creating products. 
Then it was off to Hewlett-Packard, 
where he straddled the world of re- 
search and product development as 
R&D manager for the technical systems 
sector, overseeing research on every- 
thing from user interfaces to operating 
systems to programming languages 
and environments. 

His days at HP were split between 
managing an R&D team charged with 
inventing products in the foregoing cat- 
egories, and sitting in on strategy meet- 
ings. It was, in some ways, similar to 
what he does at OSF now. “It was not an 
ivory-tower R&D establishment, with 
no time spent trying to understand what 
was needed in the marketplace. [At 
OSF] there’s a certain amount of re- 
search and a certain amount of concern 
for OSF’s strategy toward products.” 

He likens OSF’s position to the point 
in the hourglass where the sand runs 
through, smack dab between hardware 
invention above and application inven- 


software 
for 


Price $495. 


MacLine™, PC Works™, UniHost™ 


Easy, inexpensive asynchronous connec- 
tions for DOS PCs and Macs with Unix or 
VMS™. Customizable menus make the 


UniPress 
Software 


Price $400. system easy to use. Priced from $145. 
e e 
UniPress offers a full range of software and hardware for complete Unix connectivity solutions. Call us! 8000222 0550 
All product names are trademarks and registered trademarks of their respective companies. 201 ©985¢8000 
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3151 Terminal 


3 YEAR WARRANTY with 24-hour replacement via 
express courier to customer's site. 

14" Flat CRT, 80 column X 24/25 lines, 9 X 15 cell matrix, IBM 

keyboard with dedicated editing keys, 12. function keys, numeric 

keypad, main port to 38.4K and aux port to 19.2K. Emulations 

include IBM 3151 (3161 subset), ADD Viewpoint A2, Hazeltine 1500, 

Zentec ADM 3A/5 and TeleVideo Models 910, 910+, 912, 920, & 925. 


Model 110 (Green) Now ONLY... .... 429.00 
Same as above in Green or Amber with a 102 key keyboard, 36 
definable function keys and more options such as emulation for IBM 
3101, PC Mode, Wyse 50/50+, VI220, RS422 interface and dual 
session support. 


Model 310 Green (410 Amber) ONE ue) 


Imprimis Drives 
Capacity - Interface - Access 
766MB-ESDI-16ms........... 2,995.00 
209MB -SCSI-18ms........... 1,453.00 
702MB -SCSI-16ms........... 2,784.00 
1.2 GB = SCS 16ms:: \p 208) Peek 


SCSI Subsystems 


2 floppies and up to 7 SCSI eee . 389.00 


UNIX Software SCSI upgrades 
new operating systems and fai ara a . . 495.00 


Tape Backup Systems 


250 MB 1/2 high w/ controller... ... 1,195.00 
250 MB 1/2 high w/SCSII/O....... 1,099.00 
550 MB 1/2 high w/SCSII/O....... 1,595.00 


1.3 GB4mm DAT W/SCSII/O...... 2,795.00 
‘Tape Backup Systems will work under XENIX and UNIX. 


BUS Expansion Chassis 
Compatible with “all operating systems running on 
standard Intel based 16 bit AT/ISA bus machines. Each 
unit comes with it's own steel case, power supply and 
internal fan. 

1] additional BUS slot unit 


a ® 
intel Intel's iABI UNIX 


The UNIX standard for Intel based CPUs 
UNIX 3.2 Diskettes (5.25") 

Unlimited User upgrade 

UNIX 3.2 Development System 

UNIX System Manuals Set 

UNIX 3.2 Development Manuals 


AT&T or Intel UNIX 3. 2 


X-Window System (w/oolkit) 
DOS Merge386 Unlimited 


Lachman TCP/IP 
OPEN LOOK (w/tolkit) 


Ntel Multiports 


HUB 6 ny45 ports UART based w/0K. . . .595.00 305.00 
ACE 8 ports w/64K and an 80186 10MHz.. . 795.00 619.00 


ICC 6 ports w/512K and an 80186 10MHz . .995.00 819.00 
All of these high performance Intel brand RS232 boards come with 
XENIX 286, XENIX 386 and AT&T/Intel UNIX System V 3.2 drivers. 


Ethernet 
Highest performing Ethernet card by Intel to 
maximize their 82586 chip for 32 bit UNIX. . 995.00 695.00 


SYS TEN 
Includes System Platform Set, System Development 
Set, X-Window System, TCP/IP and more . . 

Above with MOTIF and toolkit : 
NFS for ESIX System V3.2.......... 439.00 
All prices limited to quantities in stock, F.0.B. Los Angeles and 
based on VISA, MasterCard, American Express or Purchase Orders from 
eligible sources. An additional 3% discount off the above prices will be 

given for payment with order. 


Absolutely NO refunds on opened software packages. 
15% restocking fee for NON-DEFECTIVE authorized returns 


Price Guarantee - Call for details or a price list. 


800/93 7-72 


Fax: 213/937-9034 
wey In the UK: 0800-89 1121 
Everywhere: 213/937-7266 


ATaT Mail: !tre | UUCP: {uunet} !emg!tre 
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tion below. The most exciting thing 
about OSF for Goldstein is sitting at that 
crossroads, being able to make a differ- 
ence in the innovation process. No mat- 
ter how great a standard a vendor 
proposes, he says, it can’t make other 
vendors like IBM and DEC adopt it; 
OSF can. 


PROFILE 


There’s another crossroads here, and 
that’s the place where OSF diverges with 
UNIX International (UI). OSF charges 
toward innovation while UI beats a path 
toward compatibility. Asked if a unified 
UNIX is important, given the two orga- 
nizations’ divergence, Goldstein postu- 
lates, “I think UNIX as a monolithic, 


I Let Your Employees Teach 
Themselves UNIX/XENIX or C. 


Self-paced tutorials enable even a novice to 
quickly learn UNIX/XENIX. 


Whether it’s a quick over- 
view of basic commands, a re- 
fresher course or a compre- 
hensive training program, our 
self-training software lets your 
employees teach themselves at 
their own pace. 

Powerful UNIX"/XENIX™ 
platforms are finding their 
way into more technical and 
commercial enterprises with 
each passing day. But these 
operating systems are also no- 
toriously complex, requiring 
much more training than 
previous systems — expensive 
training that many companies 
just can’t afford. 


Intel is a Believer! 

“Today’s managers are 
faced with many responsibili- 
ties, one of them is making 
sure you get the biggest bang 
for your buck.” said Tom 
Reeves of Intel. “With CTI’s 


new library of self-pacing 
training modules we were 
able to offer everyone in our 
organization cost-effective 
UNIX training. CTI’s 
courses helped us maximize 
our training dollars and dra- 
matically increase our return 
on investment.” (Root, 1990) 
CTI’s LAN version makes 
courses available to anyone 
with a PC on the LAN. 


Advanced Administrator 
UNIX System Administrator 


Advanced UNIX System User 
UNIX System User 
Getting Started 


Bundled UNIX tutorials. 


Call 1-800-736-1936 to re- 
ceive a free 20-page UNIX User's 
Guide to Higher Education. 


<=EE ES CoursewareTechnologies, Inc. 
11230 Sorrento Valley Rd., #115 
San Diego, CA 92121 

(619) 452-UNIX (8649) 

FAX: (619) 452-8711 

In France: 34, boulevard Haussmann 
75009 Paris, FRANCE 

Téléphone: (1) 42.47.03.79 
Télécopie: (1) 45.23.18.30 


All courses are also available in French and Italian. Most major credit cards are accepted. 
Trademarks subject to trademark claims. 
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general-purpose operating system is at 
the end of its evolution. The open sys- 
tems technology is moving to kind of a 
Lego set from which you can construct 
fairly different environments that inter- 
operate but have reasonably different 
characters on the machines. A second 
important quality is that with these 
Lego parts, you don’t have to bring in 
huge pieces that are inappropriate for a 
given machine. You can construct 
what’s needed and no more.” 


A Spyglass View 


As the vice president of research and 
advanced development for a group 
devoted to innovation, Goldstein 
holds a spyglass on the future, and 
he’s happy to speculate on what it will 
turn out to be “for the fun of it.” We'll 
be the last generation, he believes, to 
think of computers the way we do. 
“This will be the last decade where 
you can turn off a computer. You 
don’t think of turning off the power 
grid or the telephone system; that’s 
because they’re very networked and 
truly necessary and they’re built not 
to be turned off.” 

Goldstein also forecasts that the im- 
portance of speed as expressed in mips 
will become secondary. The issue in- 
stead will be trust. He likens it to meet- 
ing people for the first time. It’s not 
important that they’re geniuses if all that 
comes out of their mouths are lies. “It’s 
trust in an ordinary English sense —are 
the computers reliable, are they avail- 
able, are they secure from intervention, 
are the answers they give accurate?” It 
goes back to the power grid, notes Gold- 
stein-it has to be absolutely reliable. 

Predictions aside, Goldstein’s view of 
the future is primarily limited to three 
or four years, the time it takes to get a 
software product properly developed 
and out the door; it’s just a little bit long- 
er than it takes him to design and over- 
see the construction of a house. In a 
way, Goldstein’s architectural bent is a 
condensed reflection of the arc of his 
life. The abstract of AI at MIT to the con- 
crete of OSF product research mirrors 
the abstract of a CAD design translated 
into the literal concrete of a home. 

The latter activity relaxes Goldstein, 
who wouldn’t consider architecture as a 
career unless he could work for I.M. 
Pei—“It’s a very different problem to go 
to somebody and say, ‘what would to 
like to have as a home?” But with a 
smile, he acknowledges that his hobby 
does have one big advantage: “If all this 
operating system stuff goes away, I can 
getajobasadraftsman.”. O 


Here are two things 
our department ne 
one 


Departmental Printing for 
Your PostScript” Documents 


Whether it’s water coolers or print- 
ers, sharing resources makes a lot of 
sense. The OMS X320 ImageServer 
XP printing system has enough 
power and capability to handle your 
entire department's needs. Here’s 
how the X320 easily adapts to your 
work environment: 


PostScript Compatibility. 
UltraScript”™ the QMS PostScript 
language-compatible interpreter, 
lets you print PostScript documents. 
And the X320 also supports a vari- 
ety of applications through other 


O 


languages and emulators. 


Network Printing Resource. 

The X320 supports Ethernet® TCP/IP 

and other industry-standard serial 

and parallel connectivity options in 
the UNIX and VMS environments. 


Advanced Document Handling. 
The X320 doesn’t just print pages; 

it publishes documents. On paper 
sizes up to 11” by 17”, it collates, 
prints double-sided, reverses pages, 
automatically recovers from jams, 
even produces booklets. 


Heavy-Duty, Low-Cost Printing. 
The X320’s 70,000 page-per-month 
duty cycle, high-capacity input 


and output, and low per-page cost 
make it an economical printing 
workhorse. 

With a wide choice of capabilities 
and options, the QMS X320 Image- 
Server XP system is your one-stop 
departmental printing shop. Call 
QMS today at 1-800-624-8999, exten- 
sion 58. In Canada, call 514-333-5940. 
For OEM/VAR information, call 
1-800-535-8896. 


QMS, Inc., One Magnum Pass, Mobile, AL 36628 


Copyright 1990 QMS, Inc. QMS is a registered trademark and UltraScript and the QMS logo are trademarks of QMS, Inc. PostScript is a registered trademark of Adobe Systems, 
Incorporated. Ethernet is a registered trademark of Xerox Corporation. 
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TRANSFORMING DOS 
APPLICATIONS TO UNIX 


Once youve made up your mind, should you port or translate? 


SCOTT BALDWIN 


By Art Campbell 


sers weaned on PCs are 
trying to harness more 
power and functionality 
by purchasing more 
powerful machines that 
run UNIX. This creates 
problems and opportu- 
nities for both DOS 
software publishers 
and UNIX system manufacturers. Quite 
often, the users want to take the PC ap- 
plication they’re used to with them. The 
“I want my old program” syndrome is 
so pervasive that hardware manufactur- 
ers line up to help software publishers 
move popular programs across. 

As a DOS software publisher, you 
have to come up with good answers to 
many questions before porting. First, 
should you even consider a UNIX port? 
Can you make any money? Are there 
enough potential users, compared with 
the millions of DOS users? Would it be 
better to port to OS/2 or Microsoft Win- 
dows? 

If you’re a UNIX system manufac- 
turer, you know that software often sells 
hardware. The more software packages 
a platform supports, the easier the hard- 
ware is to sell, because more software 
increases the machine’s potential use- 
fulness. More importantly, you certainly 
don’t want to lose a sale because your 
machine won't run a particular applica- 
tion that the customer wants. 

The people who make PC software 
run on UNIX are in two main camps: 
porters and translators. 

« The traditionalists are the DOS+to- 
UNIX application “porters.” They take 


advantage of UNIX’s power by picking a 
single platform, moving the DOS code 
that can be recompiled, and rewriting 
what can’t. They use the target ma- 
chine’s resources to best advantage. It 
fully embraces the advantages of 
UNIX-multiple users and multiple 
tasks. It’s expensive because it can take 
months or years to accomplish. And if 
you want to run on a second platform, 
or a third, you must repeat the process. 
This method is far and away the most 
popular. 

m The “translators” are a relatively 
new sect who convert Intel-based PC 
software to the target platform by using 
computer-aided software engineering 
(CASE) tools. Their method reduces 
the labor-intensive work of traditional 
porting. It’s less time-consuming. Port- 
ing to multiple platforms is easier be- 
cause these ports are in two modules, 
program-specific and machine-specific. 
The machine-specific half is the only 
part to create when a new platform be- 
comes the target. However, many in- 
dustry observers aren’t supportive 
because the technology is only a few 
years old, is provided by a single 
source, and hasn’t been embraced by 
many DOS publishers. 

Hunter Systems in Mountain View, 
Calif., is the only company offering 
translation products at this time. Their 
path minimizes the “Which platform?” 
question and answers the “How much 
can we afford to rewrite?” question. A 
small specialized company that devel- 
ops CASE porting tools, Hunter bun- 
dles DOS applications with its own 


packages to let the DOS software run as 
a UNIX application. 

The company’s CASE tools break the 
porting process into two parts, one that 
is application-specific and a second that 
is UNIX machine-specific. End users 
particularly like using this process, ac- 
cording to Colin Hunter, Hunter Sys- 
tems’ president, because the same 
program module can run on several ma- 
chines. 

A number of vendors who publish 
software that Hunter Systems has 
ported view the company as a value- 
added reseller (VAR) rather than a 
porting partner. Some have launched 
their own porting efforts. So the port- 
ing wars go on as users and suppliers 
explore the paths between DOS to 
UNIX. Traditional hand-porting 
works well and keeps all the impor- 
tant technology in-house, but it takes 
the most time and money. Translating 
applications with Hunter Systems’ 
CASE technology seems to work well, 
but is still proving itself in the market- 
place. Some publishers have com- 
plained that their translated appli- 
cations run slowly. 

There is a third way to go, but it’s not 
a port. The quick and dirty way to run 
DOS under UNIX is emulation. DOS 
emulation allows an application to run 
on many machines, without modifica- 
tion and without porting. However, 
while emulation is the cheapest way to 
go initially, it’s expensive in the long run. 
Vendors lose money when end users run 
an emulator to use an application. UNIX 
software often costs 3 to 15 times more 
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than the DOS version, depending on 
the cost of the UNIX hardware or the 
number of users. 

Now that you know your choices (see 
sidebars for more technical details), 
which do you pick? “Vendors have to de- 
cide ‘How big is the marketplace?’ 
You're looking at about a million units. 
And that’s not a heck of a lot when you 
see that PCs will sell 17 million units 
this year,” says Dennis Ford, former di- 
rector of business development for 
workstation products, at Phoenix Tech- 
nologies. Phoenix supplies several 
DOS-under-UNIX emulators to UNIX 
original equipment manufacturers 
(OEMs). 

“So if was a DOS application vendor, 
I'd ask: ‘How much work do I want to do 
for a million units?’ If I was a business 
person, I’d say ‘What’s the easiest way 
to get there?’ Obviously, people like 
SPARC and some of the proprietary 
platforms like the IBM 6000 series and 
Digital have chosen to provide emula- 
tors. And that means that your applica- 
tion will run in 286 emulation and you'll 
be able to get three-quarters functional- 
ity as far as monitor functionality goes— 
you can’t get EGA or VGA unless you 
have hardware assist,” Ford says. 

If you’re convinced that your DOS 
software will be a hit in UNIX, you 
might have other concerns that would 
lead you away from emulators. We 
chose not to include emulation in this 


UNIX software often 
costs 3 to 15 times 
more than the DOS 
version, depending on 
the UNIX hardware or 
the number of users. 


article because emulation is virtually 
the same as running DOS, so there’s no 
reason to port. 

Having a clear picture of what cus- 
tomers want is critical. If your soft- 
ware’s end users are looking for their 
standard DOS software on a UNIX ma- 
chine, you’re home free. But if they’re 
expecting something more in keeping 
with UNIX capabilities, end users may 
wonder why they’re using an applica- 
tion that clearly isn’t growing as fast as 
they are. Because the application runs 
under UNIX, your customer may ex- 
pect something bigger, more powerful, 
and faster than the DOS version. 
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Porting DOS Applications 


Next Level: 
Which Version of UNIX? 


Let’s say you’re a DOS publisher who 
wants UNIX’s multitasking, multiuser 
strengths. What platform do you port 
to? If your program is a best-selling 
“must-have” application, you're likely to 
have offers of porting help from many 
hardware vendors. But if the application 
is one of the thousands that serves a 
specialized vertical market or doesn’t 
have a dominant DOS market share, 
you're probably looking at higher out- 
of-pocket expenses. 

Dion Johnson, developer relations 
technical manager of The Santa Cruz 
Operation’s Developer Program, says 
many DOS publishers—such as Mi- 
crosoft-like SCO because the company 
works on the same Intel 386/486 archi- 


Translation: Exciting But Still Proving Itself 


olin Hunter, Hunter System's presi- 

dent, says his firm’s unique CASE 
porting tools accomplish a port faster and 
with less hand-labor than traditional “hand 
porting.” And the translation is optimized for 
UNIX’s multiuser, multitasking environ- 
ment. 

But just what is Hunter System’s DOS-to- 
UNIX technology and how does it work? 

To begin the process, an analyst using 
Hunter’s Computer Aided Porting System 
creates a “key file” that isn’t optimized to a 
specific computer. The analyst picks apart 
the DOS program in a process that may 
take several weeks. The “key file” will then 
be shipped to an end user along with the 
original DOS program and documentation, 
and an XDOS Transformer specific to the 
target system. The beauty of this scheme is 
that only one key file is needed for many dif- 
ferent target architectures. 

The second part of the process uses the 
XDOS Transformer for the target system. 
The XDOS Transformer uses the key file to 
convert the DOS program into a UNIX ob- 
ject file, which is then linked to produce a 
true UNIX version of the software. The 
XDOS conversion and linking is done as 
part of the end user’s installation process, 
and does not require a C compiler or any 
unusual participation from the user. 

Together, an application's key file and a 
transformer file enable the DOS application 
to function as if it was originally designed for 
UNIX, according to Hunter. The final pro- 
gram’s innards are radically different from 
those of its DOS cousin. But all the changes 
take place behind the scenes, says Hunter. 
Nothing is done to the user interface, so the 
software retains the look and feel of the ap- 
plication running on a PC. 

To get the most from UNIX’s multiuser 
capability, the DOS application should be a 
“networked” version that has file- and 
record-locking and other multiuser tools 
built into it. Single-user DOS applications 


tecture they and their customers are fa- 
miliar with. 

“The size of the market is the main 
thing. The Intel-based machines are 
half of all the UNIX systems in the 


Because the application 
runs under UNIX, your 
customer may expect 
something more powerful. 


world now, so the number of potential 
customers you have is a nontrivial num- 
ber,” he says. “Also, UNIX is a much 
more profitable marketplace. It’s a high- 


can be made multiuser, but they’re multius- 
er in the sense that vi is multiuser—several 
people can access the same body of RAM- 
loaded code at the same time. It is the ana- 
lyst's task to build true UNIX behavior into 
the key file in the form of “hints” that will be 
used during the transformation. 

“We look at the overall system interface 
and map that interface onto UNIX in a good 
way,” Hunter says. “But we don’t change an 
application’s user interface. You see, an ap- 
plication has two interfaces. One is the user 
interface, which sets up the display, the 
commands, all that. The other interface 
consists of the system calls it makes and 
the resources it uses. We change the sys- 
tem interface to optimize it for UNIX but we 
never change the user interface. 

“In general, we try to take advantage of 
UNIX resources where we can without 
changing the user interface. For example, 
under DOS, many applications-because 
they know they have complete control of 
the computer—will single out a ‘time out’ 
and idle it. In other words, the application 
never actually halts; it just sits around in a 
loop, polling the keyboard or polling the 
clock or doing something like that, eating 
up CPU cycles. 

“This kind of behavior is very unfriendly 
on a multiuser system, so you don't want to 
have the program do that. You'd rather 
have it make use of the better resources on 
UNIX, and have it wait on signals and things 
like that-wait on events. So that’s what we 
do. We convert the application so that its 
behavior on the UNIX system is much more 
like a UNIX application ought to be. But the 
user interface remains the same, it looks 
identical; it just makes use of resources ina 
different way,” Hunter explains. 


The typical AI&I computer training 
expert has more teaching experience 
than many college professors. 


And only AI& offers 3 ways to tap this knowledge. 
Your choice of classroom, at-your-office or videotape training. 
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The applications 


2 
And they're all 

UNIX applications. 

The list of applications that run on 
all our UNIX®-based RISC worksta- 
tions and systems has been growing at 
a phenomenal rate. So fast, in fact, that 
the list is outdated the day after we put 


it together. For the most complete 
and current list of applications, call 


1-800-842-5273, ext. 116. 
Ehsinecrs 

Adina R&D, Inc. ADINA 
Adra Cadra III™ 
Autodesk Autocad™ 
Analogy, Inc. Saber™ 
Aspen Technology, Inc. ADVENT™ 
Aspen Technology, Inc. ASPEN PLUS™ 
Aspen Technology, Inc. BATCHFRAC™ 
Automated Systems, Inc. Prance GT™ 
C-E Engineering Automation Europe EIS™ 
CACI Products Company Network II.5® 
Cadence Design Systems, Inc. DRACULA® 
Cadence Design Systems, Inc. | Edge Design Framework 
Cadence Design Systems, Inc. Verifault-XL™ 
Cadence Design Systems, Inc. Verilog™ 
Cadence Design Systems, Inc. Veritime™ 


CNET Cassiope™ 


CogniSeis Development, Inc. DISCO Seismic 
Processing System 

Concept Analysis Corporation Concept 
creare.x FLUENT® 
Data I/O Corporation ABEL PLD Software™ 
Data I/O Corporation PLDtest™ 
Design Automation for Test, Inc. CEP (Constraint 
Exploiter Process) 

Dynamic Graphics, Inc. ISM™ (Interactive Surface 
Modeling) 

Dynamic Graphics, Inc. | SDL™ (Surface Display Library) 
Dynamic Graphics, Inc. SGL™ (Surface Gridaing Library) 
Dynamic Graphics, Inc. SLP™ (Seismic Line Program) 
EEsof, Inc. EMSim™ 
EEsof, Inc. Filter Design 
Engineering Mechanics Research Corp. NISA IT™ 
Environmental Systems Research ARC/INFO COGO™ 


Institute, Inc. 
Environmental Systems Research ARC/INFO NETWORK™ 
Institute, Inc. 


Environmental Systems Research ARC/INFO TIN™ 
Institute, Inc. (Triangulated Irregular Network) 
Expert Views, Inc. ViewMaster 


Genrad Hilo-3© 


Harris/Scientific Calculations, Inc. SCICARDS® 
Hibbitt, Karlsson & Sorensen, Inc. ABAQUS 
MacNeal Schwendler MSC-NASTRAN™ 
The MathWorks, Inc. MATLAB™ 
Matra Datavision, Inc. EUCLID® 
Meta-Software, Inc. HSPICE™ 
Mitchell & Gauthier Associates, Inc. ACSL® (Advanced 


Continuous Simulation Language) 
Novacad, Inc. NextCAD Drawing Management System™ 
Pacific Numerix Corporation PCB Thermal™ 
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Pacific Numerix Corporation PCB VIBRATION™ 
Parametric Technology Corporation Pro/ENGINEER® 
PDA Engineering PATRAN System™ The 
Precision Visuals, Inc. DI-3000® 
Precision Visuals, Inc. DI-3000 XPM™ 
Precision Visuals, Inc. DITEXTPRO® 
Precision Visuals, Inc Extended Metafile System 
Precision Visuals, Inc. PVWAVE™ 


Radian Corporation CPS-1® (Contour Plotting System) 
Schlumberger Desktop Bravo! Modeller 
Schlumberger Desktop Bravo! Detailer 
Schlumberger Desktop Bravo 
Sigma Design Arris 
Scientific Computing Associates SCA Statistical System: 

Quality Improvement Package 
SCO, Inc. GRAFkit™ 
Sierra Geophysics, Inc. MIMIC™ 
Sierra Geophysics, Inc. QUIKRAY® 
Sierra Geophysics, Inc QUIKSHOT®/QUIKVSP® 
Sierra Geophysics, Inc. RAYMAP® 
Sierra Geophysics, Inc. SLIPR™ 
Sierra Geophysics, Inc. VESPA™ 


Signal Technology, Inc. ILS® (Interactive Laboratory 
System) 
Statistical Sciences, Inc. S-PLUS® 
Structural Dynamics Research Corp. (SDRC) IDEAS™ 
Swanson Analysis Systems, Inc. ANSYS® 
Synopsys, Inc. Design Compiler™ 
Synopsys, Inc. HDL Compiler™ 
Systems Designers PLC PISA (Portable Information 
System Architecture) 
Techni-Soft SIG 
Techni-Soft SSPACK™ 
Technology Modeling Associates, Inc. CANDE® 
Technology Modeling Associates, Inc. DEPICT™-2 
Technology Modeling Associates, Inc. SUPRA® 
Technology Modeling Associates, Inc. SUPREM®-3 
Technology Modeling Associates, Inc. TSUPREM-4 
Template Graphics Software, Inc. FIGARO™ 
Template Graphics Software, Inc. TEMPLATE® 
VI. Corporation 
DataViews/NEXPERT Subroutine Bridge™ 
V.I. Corporation Dv-Draw® 
V.I. Corporation DV-Iools® 
V.1. Corporation Graphical Editor Construction Kit™ 
Valid Logic Systems, Inc. Allegro™ 
Valid Logic Systems, Inc. ASIC Design Kits™ 
Valid Logic Systems, Inc. Design Validation System 
Valid Logic Systems, Inc. EDA™ 
Valid Logic Systems, Inc. IC Design System 
Valid Logic Systems, Inc. TESTBRIDGE™ 
Valid Logic Systems, Inc. ValidFLAT™ 
Valid Logic Systems, Inc. ValidGED™ 
Valid Logic Systems, Inc. ValidSIM™ 
Valid Logic Systems, Inc. ValidTIME™ 
View Logic, Inc. Workview 
Zycor, Inc. Z-MAP™ 
CASE 
Advance System Architectures Auto-G Toolset,™ The 
Athena Systems, Inc. ParaView™ 
Cadre Technologies, Inc. TEAMWORK/ACCESS® 
Cadre Technologies, Inc. TEAMWORK/RT® 
Cadre Technologies, Inc. TEAMWORK/SA® 
Cadre Technologies, Inc. TEAMWORK/SD® 
Oracle CASE* Dictionary™ 
Oracle CASE* Designer™ 
Oracle CASE* Genertor 
PA Consulting Group SET™ (Software Engineering 
Toolkit) 
Promod, Inc. Promod CASE Tools™ 
es and Tools 
ACUCOBOL, Inc. ACUCOBOL-85™ 


DIAB Data, Inc. D-Basic V Plus™ 
Franz, Inc Allegro CL® 
Franz, Inc Allegro Composer™ 
Franz, Inc. one Matrix™ 
IBUKI IBUKI Common Lisp™ 
Lucid, Inc. Lucid Common LISP™ 
OASYS CDEBUG 
OASYS Glockenspiel C + + 

Oracle Pm*c™ 
Oracle Pro*Fortran™ 
Oracle SQL*Loader™ 
Oracle SQL* Menu 
Oracle Oracle*Calc™ 
Oracle PL/SQL 
Programming Research Ltd. Flint™ 
Saber Software Saber-C™ 
Scientific Computing Associates, Inc. PCGPAK2 
Scientific Computing Associates, Inc. SMPAK 
Sector 7 PLC B-Tran/B +™ 
Sector 7 PLC B-Tran/B + 2™ 
Sector 7 PLC B-Tran/QB4™ 
Sierra Geophysics, Inc. SierraSET™ 
Softran Corporation C-Tran & C-Run™ 
Software Systems Design, Inc. ADADL (Ada®-Based 


Design and Documentation Language) 


Software Systems Design, Inc. 
Requirements Interface System 


ARIS-Ada/ADADL 


Software Systems Design, Inc.  GrafGen-Graphical Ada 
Reverse Engineering and Design Tool 
Verdix ADA 
Vermont Creative Software Vermont Views™ 
Xidak, Inc. MAINDS™-MAINSAIL® 
Display-Oriented Dev. Sys. 

Software Development Tools 


Avocet Systems, Inc. 


Boston Systems Office, Inc. 
Boston Systems Office, Inc. 


DaLSoft 
DIAB Data, Inc. 
Gensym Corporation 


Information Concepts, Inc. 
Information Concepts, Inc. 


Informix Software, Inc. 
Informix Software, Inc. 
Informix Software, Inc. 
Informix Software, Inc. 


Informix Software, Inc. 


Informix Software, Inc. 
Informix Software, Inc. 
Informix Software, Inc. 
Ingres Corporation 
Intermetrics, Inc. 


Quelo® 68000 Family Assembler 
Bell Atlantic Knowledge Systems i 


LASER™ Programming 
Environment 

BSO/C Compiler 
BSO/Pascal Compiler 
dde 


DCC/68K Cross Compiler Tools™ 


G2 Real-Time Expert 


FSP (Full Screen Processor) 


ReKEY 

C-ISAM® 
INFORMIX®-4 
INFORMIX®-4GL 


INFORMIX®-4GL Interactive 


Debugger 
INFORMIX®-4GL Rapid 
Development System 
INFORMIX®-ESQL/C 
INFORMIX®-SQL 
INFORMIX®-TURBO 


INGRES/APPLICATIONS™ 
XDB-Source Level Cross Debuggers™ 


Jaybe Software  C Database Management System Toolkit 


NAG Ltd. NAG™ FORTRAN Library 
OASYS Cross 680x0 Assembler™ 
OASYS Cross 680x0 Compiler™ 
Oracle SQL*Plus™ 
Oracle SQL*Forms™ 
Oracle SQL* Writer 


Orion Computer Science Corporation 


ORION CBDT 


(Computer-Based Documentation and Training System) 


Prophecy Development Corporation CONTESSA 
Softool Corporation CCC® (Change and Configuration 

Control) 
Softool Corporation CCC®/DM (Change and 


Configuration Control/Development and Maintenance) 


Software Development Systems, Inc. CrossCode™ C 
for the 68000 Microprocessor Family 

Software Maintenance & 
Development Systems Inc. Aide-De-Camp™ 


keep pouring 


Saber Saber C™ 
Systems Designers PLC POPLOG 
Teledyne Brown Engineering TAGS® 
Telelogic Sundsvall AB BASE/OPEN UIMS™ 
TeleLOGIC, Inc. TeleUSE 
Unify Corporation ACCELL® Integrated Development 
System 
Uniworks, Inc. CCA Emacs™ 
VISIX Looking Glass® 
VISIX Directory Shell® 
Scientific Visualization Graphics 
Advanced Technology Center CGM-View 
Advanced Technology Center GRAFPAK-GKS 
CAYLX Software Ltd. TIPS (The Image Processing 
Software) 
CAYLX Software Ltd. TIPS/SV (The Image Processing 


Software/Signature Verification) 
Ithaca Software, Inc. HOOPS™ Graphics 
National Center for Atmospheric Research Polypaint 
National Center for Atmospheric Research NCAR Graphic 
Paragon Imaging, Inc. IL/F (Imaging Library/Fortran) 
Paragon Imaging, Inc. Visualization Workbench 


Pixar Image Computer™ 
Precision Visuals, Inc. PicSure Plus 
Precision Visuals, Inc. Contouring System 
Precision Visuals, Inc. PicSure 
Precision Visuals, Inc. Add Sys—3000 
Precision Visuals, Inc. GK—2000 
Precision Visuals, Inc. Grafmaker 
Radian Corporation CPS-3™ 
Scientific Software Ltd. C-GUL™ 
Scientific Software Ltd. s-GKS™ 
SharpImage Software HIPS Image Processing Software 
Sherrill-Lubinski SL—GMS 
TerraLogics, Inc. TerraView 
UNIRAS UIMS/USEIT 
Visual Engineering, Inc. Visual: CGM™ 


Visual Engineering, Inc. Visual: GKS + ™ 


Laboratory/Science/Research 

Apoloco, Ltd. PL.A.C.E.S.™ 
BBN Systems and Technologies Corporation © PROPHET™ 
CHAM of North America, Inc. PHOENICS 
COSMIC (University of Georgia) SINDA 
COSMIC (University of Georgia) NASTRAN 
Entropic Software, Inc. ESPS 
Harvard XPLORE 
Johns Hopkins IRAF 
Johns Hopkins STSDAS 
Isograph, Ltd. Isovu® 
IMSL, Inc. IMSL® 
Lark Technologies, Inc. Eugene/Sam™ 
MTS Systems Corporation RPC III™ 
New Methods Research, Inc. Expert Statistics System 
New Methods Research, Inc. IMAGE™ 
New Methods Research, Inc. LAB ONE 
Paragon Imaging, Inc. Paragon IPS™ 
PE Nelson ACCESS*CHROME™ 
Pixar ChapReyes™ 
Pixar ChapTools™ 
Pixar ChapLibraries™ 
Pixar ChapVolumes™ 
Pixar ChapTerrains™ 
Prosig Computer Consultants, Ltd. DATS® 
Quantum Chemistry Program DENSITY-MOPAC 

Exchange 
Quantum Chemistry Program Gaussian-80-UCSE™ 
Exchange 
Quantum Chemistry Program Exchange FORTICON-8 


Research Systems, Inc. IDL™ (Interactive Data Language) 


Scientific Computing Associates SCA Statistical System: 

General Application Package 
VG Laboratory Systems, Ltd. VG LIMS 
VG Laboratory Systems, Ltd. Multichrome 
Wolfram Research, Inc. Mathematica™ 


Yale Mathematica™ 

Yale VAXsearch™ 
Business Systems 

Business Wise, Inc. TSs/OlTelephone Support 

System/On-Line™ 

Compu-Share, Inc. AP Accounts Payable™ 

Digital Tools, Inc. AutoPLAN 

Execucom Systems Corporation —_ IFPS/Plus™ (Interactive 

Financial Planning System) 

Execucom Systems Corporation IFPS/Plus™ Data Transfer 

Extension 

INTERMEC Corporation DFM (Data Flow Manager) 

NYNEX Computer Services Company NYNEX 

Information Manager, The 

Olympus Software UltraCalc™ 

Olympus Software UltraCalc II - Spreadsheet and 

Graphics™ 

Oracle Oracle* Mail™ 

Robbins-Gioia, Inc. CAT (Control and Analysis Tool) 

Saratoga Information Systems XPCS-CrossPoint® 


Conferencing System 


Scientific Computing Associates SCA Statistical System: 


Forecasting & Modeling Package 
Simutest, Inc. TASE™ 
SPSS, Inc. SPSS Graphics™ 
SPSS, Inc. SPSS Tables™ 
SPSS, Inc. SPSS Trends™ 
SPSS, Inc. SPSS-X™ Data Analysis System 


Teledyne Control Applications VECTOR 
Texas Instruments, Industrial Systems Micro $/3 SCADA® 
Division - MD 


Visual Engineering, Inc. Visual: ProChart™ 


ition Management 
BASIS INTERNATIONAL BBx Progression/3 
Dimension Software Systems, Inc. FREEFORM® 
Information Builders Inc. FOCUS™ 
Ingres Corporation INGRES Relational Database 
System 
Natural Language, Inc. Natural Language™ 
Natural Language, Inc. NLI Connector™ 
Natural Language, Inc. NLI Gateway™ 
Natural Language, Inc. NLI Report Writer™ 
Oracle Corporation ORACLE® Relational Data Base 
Management System 
Oracle RDBMS™ 
Oracle Transaction Processi 

Progress Software Corp. PROGRESS 
Recital Corporation Recital™ 
Robinson Schaffer Wright /tdb™ and ve™ 
SPSS, Inc. SPSS Data Entry™ 
Sybase, Inc. SYBASE SQL Server™ 
Sybase, Inc. SYBASE SQL Toolset™ 
TRESUN Corporation SQ*Easy 
Unify Corporation UNIFY® RDBMS 
os Inc. TOPIC™ 
Accelr8 Technology Acceler8 Network Suite™ 
Communications Research Group BLAST® 
Communications Software 
Information Presentation Technologies uShare® Office 
Automation System 
Informix Software, Inc. INFORMIX-NET® 
Ingres Corporation INGRES Gateway™ 
Ingres Corporation INGRES/NET™™ 
Landmark Graphics Open Works 
Locus Computing Corporation PC-Interface™ 
Oracle SQL* TCP/1P 
SQL* Net DECnet 
SQL* Net Asynch 
Pacer Software, Inc. PacerLink™ 
Pacer Software, Inc. PacerShare™ 
Systems & Telecoms Ltd. Sfax 
Systems & Telecoms Ltd. S-message 
Systems & Telecoms Ltd. S-telex 
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Thursby Software Systems, Inc. TSSnet™ 
Vitalink Communications Corporation WANmanager 
Network Management System 

Systems Management 
Accelr8 Technolgoy DCL 8™ 
AIM Technology AIM Job Accounting™ 
Boston Business Computing Ltd. VCL™ 
Elan Computer Group, Inc. EROFF™ 
Franz, Ine. Allegro Common Windows™ 
Information Resources, Inc. COSORT™ (Coroutine 
Sorting) 
PERFORMIX, Inc. EMPOWER™ 


Saratoga Information Systems XP-CrossPoint® Visual Shell 


Uniplex, Inc. Uniplex Windows™ 
UniSolutions Associates JobAcct™ 
UniSolutions Associates SysAdmin™ 
Yard Software Systems LIFESPAN™ 
Office/Publishing 
Applix, Inc. Alis® 
Boston Business Computing Ltd. EDT+™ 
Brock Control Systems, Inc. Brock Activity Manager 
Services 
DISC Down to Earth™ Accounts Payable 
Interleaf, Inc. TPS™ (Technical Publishing Software) 
MARC Software International, Inc. LinkMARC® 
MARC Software International, Inc. WordMARC®-ORACLE 
Connection 
MARC Software International, Inc. _WordMARC® Author 
MARC Software International, Inc. WordMARC® 
Composer 
Quadraton Systems, Inc. Q-Office + © 


TRESUN Corporation 
Uniplex Inc. 

Visual Engineering, Inc. 
Industry-Specific Applications 


TAP (Tresun Address Processing) 
Uniplex Advanced Office System™ 
Visual: C-Chart™ 


Aregon International Ltd. TS-STAR™ 
DataBreeze, Inc. MediFax™ 
DATAMINE International DATAMINE® 
Datatel, Inc. BENEFACTOR® 
Datatel, Inc. COLLEAGUE® 
Defense Engineering Systems  XTS (Xwindows Tracking 

System) 
Devon Systems International Exposure Management 

System 
Devon Systems International Integrated Trading and 


Accounting Systems 


Digimedics Corporation PDI-3 (Pharmacy Dedication 
Information) 

Drilling Resources Development Corp. WELLPLAN® 
ECL Petroleum Technologies ECLIPSE 
FAME Software Corporation Research-Pak™ 
MEDISYS-Medical Computer Systems MEDISYS™ 
(Medical System) 

Quotient, Inc. CMark™ (Capital Markets) 
Sierra Geophysics, Inc. 2DI™ 
Sierra Geophysics, Inc. ISX™ 
Sierra Geophysics, Inc. QUIKCDP™ 
Sierra Geophysics, Inc. QUIKDIF™ 
Sierra Geophysics, Inc. QUIKDIG™ 
Sierra Geophysics, Inc. QUIKLOG™ 
Sierra Geophysics, Inc. SierraSEIS™ 
Sierra Geophysics, Inc. SIVA™ 
Sierra Geophysics, Inc. STATIX™ 
Sierra Geophysics, Inc. STRATLOG™ 
SPC Software Services, Inc. Price Watch 
TRESUN Corporation ACCESS (Automated City Clerk 
nhanced Search System) 

TRESUN Corporation IPI (Integrated Permits and 
Inspections) 
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support, high-service market, and it’s a 
higher priced market. UNIX products 
sell for more than DOS products be- 
cause they’re multiuser products. If I’m 
a customer, I don’t mind paying several 
times the price of a DOS application be- 
cause it still gives me a tremendous per- 
formance gain.” SCO says it has an 
installed base of 300,000 UNIX systems. 
If you add the versions it has sold 
through other software publishers, the 
number rises to 375,000 to date. 

Sun is another popular choice. DOS 
vendors like the company’s gung-ho 
marketing, large installed base (Sun 
also says it has 375,000), and the port- 
ing assistance programs. One of Sun’s 


Ashton-Tate chose the re- 
write route over transla- 
tion because it offered the 
most benefits. Porting pre- 
served the corporation’s 
technology independence. 


selling points is that some major DOS 
players picked Sun first: WordPerfect, 
Lotus, and Ashton-Tate. 

WordPerfect has had its own UNIX 
version available for some time, and 
both Ashton-Tate and Lotus began ship- 
ping their own UNIX products this year. 
In each case, the product emerged after 
a traditional “hand-porting” effort that 
stretched over many months. 


Following Tradition 


Lotus decided that traditional porting 
best met the firm’s product goals, ac- 
cording to D.J. Long, product sales 
manager of 1-2-3 for UNIX. “We had two 
key design criteria: optimizing for the 
platform, and second, compatibility 
with the PC version— macro, modeling, 
and keystroke compatibility. The user 
interface is virtually identical-it was es- 
sential that we do that,” he says. Rewrit- 
ing code to UNIX standards was the 
best way to ensure that, he adds. 

Ashton-Tate chose the rewrite route 
over translation because it offered the 
most benefits. Porting preserved the 
corporation’s technology indepen- 
dence by eliminating other firm’s emu- 
lation or translation software, 
according to Ken Rhie, senior product 
marketing manager. 

“I think the overriding decision 
ought to be the amount of control over 
the product that you’d like to have. Sec- 
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Porting DOS Applications 


Porting: Longest, But Tried and True 


shton-Tate’s port of dBase IV to UNIX 

took two years to accomplish and 
solidified the firm’s commitment to UNIX 
and its corporate users. It exemplifies the 
traditional DOS-to-UNIX port-time-con- 
suming and expensive, but generating an 
elegant, powerful computing product. 

“It wasn’t just making a DOS product run 
on UNIX. It was optimizing the product for 
UNIX. That’s why it took a long time. We 
wanted to make sure we did it right,” says 
Ken Rhie, Ashton-Tate’s senior product 
marketing manager. 

“We looked at the dBase IV source that 
was written in a combination of C and as- 
sembly for DOS, really mostly C. We took it, 
evaluated it, and decided that we'd take out 
all the DOS-specific assembly routines, 
modify anything that was specifically written 
for DOS, and make it more generic. 

“To be portable in the UNIX environment 
meant writing everything that was assembly 
in C. In DOS, a lot of programmers do not 
behave within the operating system. DOS 
facilities, like screen handling, are slow. So 
a lot of guys bypass the screen handler and 
go directly to the machine code level. But 
you can't do that in UNIX. So we made the 
code behave within the operating system,” 
he explains. 

“Keyboard layout is another thing. On the 
PC, all the keyboards look the same. So 
some codes can be hard-coded to work di- 
rectly from the F1 key or the F9 key. But in 
UNIX, each keyboard looks different from 
the next guy’s. So we had to take all the 
specific keyboard references out of the 
code and make a generic keyboard,” Rhie 
says. The porting team wrote a utility that 
allows users to customize their keyboards if 
they didn’t fancy the generic model. 


WordPerfect was the first major publish- 
er of PC software to venture into UNIX, 
shipping version 4.2 of its flagship word pro- 
cessing product in 1988, according to Greg 
Blackham, director of UNIX products devel- 
opment. 

“We started in November of ‘86 with just 
a couple of guys and now we've got more 
than 100 people working on UNIX products 
in different areas of development and mar- 
keting, support, and so forth,” Blackham 
says. Although the company did ports to 
more than 30 platforms, he estimates that 
as much as half of the product's installed 
base may run SCO XENIX. 

The porting team built in tools to make 
transferring the code to different platforms 
easier. “For 4.2, there’s a single set of 
source code. There’s conditional compila- 
tion things in it so that on certain machines, 
certain pieces of code are different. But the 
source code compiles across the board, so 
generally there’s very little tweaking for 
each port. And once that’s finished, you 
don’t have to do that tweaking over again 
for that machine,” he says. 

Because the hand-porting process is ar- 
duous, even for a big company, WordPer- 
fect will be more selective with its Version 
5.0 ports. Not all existing 4.2 platforms will 
be upgraded. 

“5.0 is a larger product and it’s going to 
be more complex to port. It’s at least twice 
as much code as 4.2. And we don't feel that 
we can afford to port to every machine this 
time around. So we are trying to choose the 
ones that have the largest installed base,” 
Blackham says. 


—A.C. 


ondly, how much can you trust the un- 
derlying technology if you don’t control 
it? Thirdly, how does it impact your 
product’s performance and what it can 
do in the environment? These are the 
critical questions,” he says. 

If you’re thinking of moving to Sys- 
tem V Release 4, AT&T’s merged ver- 
sion of System V, XENIKX, Berkeley, and 
SunOS, AT&T emphasizes its hardware 
platforms and its software’s stability, ac- 
cording to Marty Seyer, the corpora- 
tion’s channel marketing manager. 
Discounted and loaner hardware, ac- 
cess to Bell Labs, and a guaranteed se- 
curity blanket when it comes to UNIX 
software upgrades and utilities are im- 
portant, he says. Still, most DOS-to- 
AT&T ports have been from specialized 
developers, usually AT&T VARs rather 
than mainstream shrink-wrapped pub- 
lishers. 

After you’ve picked an operating sys- 
tem, the real work begins. Code that 
can be recompiled on the new host can 
be moved; the code that can’t be moved 


must be rewritten. Still, there’s always a 
question of whether the porting pro- 
cess should rewrite the program or just 
move the application as quickly and effi- 
ciently as possible. 

Some software publishers have elect- 
ed to avoid translation because they’re 
leery about depending on a third party 
to make their applications run. Preserv- 
ing that corporate independence may 
not be important to users who simply 
want the application on their UNIX ma- 
chines. 

The right way depends on how you 
answer the question: “How good a pro- 
gram is good enough?” And that is be- 
tween you and your application. 


Art Campbell is an author, journalist, and 
computer trainer who works for a Massa- 
chusetts software company. 
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If you think it’s a waste to me 


hold high performance in check... 


Cut loose your CPU power with the 
Rimfire 5500 PC/AT SCSI Adapter 


Like a hay wagon hitched to a race horse, the mechani- 
cal latency of the disk drive in your 386 system limits 
CPU performance. 


But with the Rimfire 5500 Adapter and SCSI software, 
you can maximize disk I/O throughput and get more 
of the high CPU performance you've paid for. 


An 80186 microprocessor, NCR 53C94 SCSI chip, 
dual-port SRAM and optimal algorithms work 
together to minimize overhead latencies. 10 
MB/sec bus master DMA maximizes AT bus 
utilization. And multi-threaded operation si- 
multaneously processes multiple commands. 


You can have sequential disk transfers at a 
sustained rate up to 900 KB/sec through the 
file system with AT&T, SCO, Interactive and 
Intel versions of UNIX. That’s performance 
which until now was possible only with the 
Berkeley UNIX file system. 


CIPRICO 


In addition to better use of CPU power, subsystem 
software gives you automatic SCSI connectivity to 
devices that include magnetic and optical disks, DAT, 
8mm, 4%” and ¥2” tape, and CD-ROM. An on-board 
floppy controller provides compatibility with 32” 
and 514” drives. 


On-board EEPROM and software utilities also ease 
integration and configuration. And there are no 
jumpers to set. 


The installation manual is comprehensive and easy 
to understand. Plus, customer service provides ready 
support and answers. 


With the Rimfire 5500, you get a PC/AT SCSI 
adapter and software based on Ciprico’s years 
of experience in controller and SCSI design 
for high-end engineering workstations and 
office automation. 


If you want to cut loose on performance, 
write or call today for details. Ciprico Inc., 
2955 Xenium Lane, Plymouth, MN 55441, 
(612) 559-2034. 


Ciprico and Rimfire are registered trademarks of Ciprico Inc. UNIX isa 
registered trademark of AT&T. PC and AT are registered trademarks of IBM. 


CIRCLE NO. 242 ON INQUIRY CARD 


Looking Glass. 
‘The Ultimate Sun Screen. 


fo eee 7 Take another look. Yes, this really is and you have a migration path to new technology. 


| _ UNIX® software, but not like you're used ; eit a 
- to. With Looking Glass®, you'll finally have For the first time your Sun workstation will become 
| ’4,\ it all—Macintosh™-like quality and ease-of- 4 true end-user environment. Looking Glass is the 
use, incredible depth of features and speed Ultimate Desktop Manager. Period. Those who choose 


GLASS like you've only imagined. Looking Glass will feel fe 
the full power of the Sun, 
Now your SunView™ system has a future. Since while everyone else is left 
Looking Glass runs under both SunView and the X sitting in the shadows. So it Ki 
Window System,™ your investment in SunView is protected what are you waiting for? omar Hones: ean ne Glass 
Visix Software Inc. 


at 800. 832.8668 or 703. 758.2701. 
83 OSF/MOTIF Looking Glass is certified as an OSF!Motif-compliant product. Registered trademarks are proprietary to their respective manufacturers. 
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OSF LAUNCHES 
A DISTRIBUTED- 
COMPUTING 

TEMPEST 


Its coming product, DCE, could spread software 


By Frank Hayes 


OSF's Distributed Computing Environment 


- 2 Kerberos 


he Open Software Founda- 
tion (OSF) has announced 
the selections for its Dis- 
tributed Computing Envi- 
ronment (DCE). If it works 
as designed, the DCE could eventually 
make it possible to spread software 
across widely diverse computers on a 
network, including non-UNIX systems 
such as OS/2 and VMS. (Distributed 
computing allows a program running 
on one networked computer to do part 
of its work on other machines on the 


network.) But the DCE selections 
promptly set off a whirlwind of protests 
over whose approach to distributed 
computing is best. 

Roughly four dozen DCE proposals 
were submitted to OSE Two of the final- 
ists were considered to be the most like- 
ly choices. One, based on Sun 
Microsystems’ Open Network Comput- 
ing (ONC) system, was offered by Sun, 
Netwise, and Novell; the Sun proposal 
is essentially the same approach to dis- 
tributed computing as the one devel- 


across non-UNIX systems 


oped for AT&T's new version of UNIX, 
System V Release 4. The other likely fi- 
nalist, dubbed DEcorum, was spon- 
sored by Hewlett-Packard/Apollo, 
IBM, Locus Computing, and Transarc. 

In the end, neither proposal made it 
into the DCE intact. As with the earlier 
selection of the Motif graphical user in- 
terface (GUI), OSF created its DCE by 
mixing and matching proposals from 
several different vendors. 

But among the winners and losers, 
there were clearly more winners selected 
from the DEcorum offering (which was 
proposed by a group of OSF members) 
than from the Sun system (which was 
offered by one of OSF’s prime rivals). 

The DCE consists of two components. 
The Fundamental Distributed Services 
includes software elements that devel- 
opers will use to create distributed ap- 
plications-things like remote 
procedure call (RPC) software, parallel 
programming support, and other soft- 
ware services. The winners here were 
Hewlett-Packard, Digital Equipment 
Corp., and Siemens—all OSF members. 

At the user end, the Data-Sharing 
Services includes a distributed file sys- 
tem and diskless capability, provided by 
OSF members Transarc and HP. Only 
in the area of PC integration was tech- 
nology from nonmembers selected—PC- 
NFS from Sun and LM/X from Mi- 
crosoft. (See table.) 

Though Sun’s ONC was passed over 
in favor of submissions from HP/Apollo 
and Transarc, OSF said its final product 
would be compatible with Sun’s NFS and 
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OSF’s Decorum Decision 


RPCs, and included Sun’s PC-NFS for 
connecting desktop PCs to the system. 


Sun’s Joy: 

OSF Inhibits Fair Market 

It didn’t take very long for the fireworks 
to begin. In the weeks before the official 
announcement in May, both Sun and 
the DEcorum submitters were lobby- 
ing heavily for their respective ap- 
proaches. Sun was pinning its hopes on 
its large installed base. “There’s almost 
a million nodes of ONC out there right 
now,” Dave Fowler, Sun’s director of PC 
Distributed Systems, told a Seybold 
Technology Forum audience in early 
April. 

In late April, when reports surfaced 
that Sun had been rejected in favor of the 
DEcorum proposal, the company an- 
nounced its long-term plans to enhance 
ONC and support it as a de facto stan- 
dard regardless of OSF’s decision. Sun 
also reportedly sent a letter to all OSF 
members, urging them to adopt ONC in 
order to unify the UNIX industry. 

After the official DCE announcement 
on May 15, Sun officials blasted the se- 
lection as a decision based on politics, 
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not technology. An official Sun state- 
ment said “OSF’s selection...divides the 
industry. This serves the interests of 
neither users nor software developers.” 

And a week after the announcement, 
during the keynote presentation at the 
Xhibition 90 trade show, Sun founder 
Bill Joy accused OSF vice president of re- 
search and development Ira Goldstein of 
holding back software development. 
OSF discusses areas of technology, but 
hasn’t made public a specific agenda for 
adopting standards. “Do you have a list 
or not?” Joy demanded, insisting that de- 
velopers might not pursue a project if 
they believe the OSF standards process 
will affect it. “It acts as an inhibitor to the 
fair market,” said Joy. 


Not Just Politics 


While much of the noise over DCE has 
focused on marketing issues and indus- 
try politics, there still are technical is- 
sues at the center of the controversy. 
Sun’s ONC RPC technology is widely 
used as part of its Network File System 
(NFS), and an enhanced version called 
Transport Independent RPC is the ba- 
sis for distributed computing under 
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AT&T UNIX System V Release 4. 

But though Sun’s approach is widely 
used today, especially for network file 
sharing, it may not meet the needs of 
real distributed computing in the fu- 
ture, according to Ram Kumar, OSF’s 
technology manager for distributed 
computing. “We designed for the dis- 
tributed case,” says Kumar, “for global 
interoperability, rather than the local 
case.” Early versions of the Sun system 
aren’t especially well designed for that, 
Kumar says. “In terms of the technical 
merits, [HP’s] NCS is far more robust.” 
(Sun originally proposed its forthcom- 
ing version 3 of NFS, instead of the cur- 
rent version 2, but withdrew the 
submission because the design wasn’t 
complete in time for OSF review.) 

OSF says the installed base of NFS 
users won't be stranded by the DCE de- 
cision—Transarce’s AFS and HP’s NCS 
will be made NFS-compatible when 
they’re integrated into DCE. 

Another issue is flexibility of the RPC. 
OSF’s Jonathan Gossels, business area 
manager for distributed computing, 
points out that Sun’s approach may be 
too flexible-it even allows programmers 
to change the RPC protocols, which is a 
powerful capability for tailoring applica- 
tions to split work up on specific net- 
works. Gossels stresses that DCE is 
designed for linking both UNIX and non- 
UNIX systems. IBM, for example, says it 
will support DCE under both AIX (its 
version of UNIX) and System Applica- 
tions Architecture (SAA), IBM’s plan for 
linking IBM computers from MVS main- 
frames to OS/2 desktop machines. 

Yet another possible influence on the 
DCE decisions may have been Mach. 
The Mach operating system from Carne- 
gie-Mellon University (CMU) is a rede- 
signed version of UNIX that offers 
special support for parallel and distrib- 
uted processing. Mach forms the core 
of the forthcoming OSF/1 version of 
UNIX-and there are many design simi- 
larities between Mach and HP’s NCS 
RPC system, which is based on the 
Apollo Domain distributed system. 

In addition, Transarc’s AFS distribut- 
ed file system is based on the Andrew 
File System, which was also developed 
at CMU. The similar design philosophy 
is probably no coincidence, but OSF’s 
Kumar was quick to point out that DCE 
won't depend on Mach-or any other 
specific version of UNIX. 

In any case, OSF’s DCE won’t repre- 
sent competition with Sun for at least a 
while. Though OSF says DCE snap- 
shots and licenses will be available this 
year, analysts agree that products using 
the technology won’t begin to arrive in 
significant numbers until late 1991. 0 
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CAN U.S. UNIX VENDORS 


1992 holds the promise 
of bigger, more 
competitive European 


companies 


By Andrew Ould 


hen Italy’s Banca Popolare 

di Bergamo needed to auto- 

mate its banking operations, 

it bought 1800 workstations 
and servers from Sun Microsystems. 
When DHL went shopping for UNIX 
minicomputers for its offices through- 
out Western Europe, it chose Hewlett- 
Packard’s 9000 Series. 

Many other European UNIX procure- 
ments have ended in like fashion-with a 
U.S.-based vendor winning the deal. So 
many, in fact, that of the top five UNIX 
system vendors in Europe, only one- 
Siemens-is European. 

Meanwhile, European vendors like 
Siemens, Groupe Bull, Olivetti, and ICL 
have plans for reshuffling the deck in 
Europe. They’re banking on acquisi- 
tions and the coming ofa single Europe- 
an market in 1992 to turn them into 
tougher UNIX competitors, both at 
home and abroad. 

This strategy is a good bet to make 
European-based UNIX vendors more 
formidable competitors. But it won’t be 
enough to end American dominance of 
Europe’s UNIX market. Because U.S. 


Jacques Delors (above), president of the European 
Commission, is the principal architect of the plan to 
unify the European market in 1992. John Paul (top 


KEEP THEIR GRIP ON 
EUROPE? 


MILLICENT HARVEY 


right) is president of Nixdorf’s U.S.-based engineering = IN 


subsidiary. Richard Barker (bottom right) is vice 


DUDLEY REED 


president of European finance for Sun Microsystems. 


based firms are bigger and better posi- 
tioned than their European counter- 
parts, they will continue to dominate 
the European UNIX market. In fact, a 
unified European market will play to the 
U.S. companies’ advantage because 
they are already accustomed to doing 
business across a range of European 
countries. 

One factor why U.S.-based vendors 
came to dominate the European UNIX 
is because of sheer size. “The U.S. mar- 


ket represents 45 percent of the world- 
wide market, and that power is reflected 
in other countries,” says Geoff Morris, 
president of X/Open. U.S. firms “have a 
scale and size that makes them big 
worldwide.” If a company isn’t ringing 
up $5 billion a year in sales, it lacks the 
critical mass to compete globally and is 
just “doing niche marketing,” Morris 
believes. 

European computer companies do 
the lion’s share of their business in their 
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European UNIX Market 


own national market. As a result, they 
haven’t developed the economies of 
scale that result from selling to a broad- 
er market. “Although there are 320 mil- 
lion customers in Europe, the markets 
are separated,” Morris states. 

Another factor is that U.S.-based 
companies have moved aggressively 
into new markets, such as workstations. 
Sun, HP/Apollo, and Digital Equipment 
Corp. accounted for 86 percent of all 
workstations sold in Europe in 1988, ac- 
cording to International Data Corp. 

The U.S. companies also have the 
technological edge, especially in sys- 
tems and chip architectures. “When 
you look at who’s supplying the under- 
lying technology, it’s almost always the 
U.S.-based companies,” concedes John 
Paul, president of Nixdorf Computer 
Engineering Corp., Nixdorf’s U.S.- 
based engineering subsidiary. Because 
the European vendors are behind tech- 
nologically, they would find it difficult to 
catch up even if they vastly increased 
their R&D budgets, Paul adds. 


European Counter-Moves 


To close the technology gap, European 
UNIX vendors are increasingly licens- 
ing technology from U.S. firms. “A sin- 
gle computer company can’t do 
everything,” Paul states. “It’s a change 
that’s happening quietly in the industry. 
Just as everyone went from designing 
their own CPU...that’s now happening 
at the systems level.” 

Groupe Bull and Nixdorf, which is 
now part of Siemens, have struck tech- 
nology licensing agreements with 
MIPS Computer Systems. Thus, these 
companies gain access to the latest 
technology-in this case, a leading RISC 


To close the technology 
gap, European UNIX 
vendors are increasingly 
licensing technology 
from U.S. firms. 


architecture—and also can cut their 
R&D budgets. Partly because of its 
OEM deals, Nixdorf plans to reduce its 
worldwide R&D expenditures from 10 
percent to 7 percent, according to Paul. 

Europe’s move toward a unified mar- 
ket in 1992 should also help. Simply put, 
the aim is to eliminate all barriers on the 
movement of goods, capital, labor, and 
services throughout Western Europe. 
Creating a single European market will 
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UNIX Sales in Europe 


How Europeans Are Doing in the U.S. 


f the European-based computer vendors 
truly want to become a force in the world- 
wide market, they’ll have to find a way to in- 
crease their share of the U.S. market, the 
world’s largest, say analysts and vendors. 
“To be a global player, you need the Ameri- 
can market,” says George Verghese, an an- 
alyst with Deutsche Bank Group in London. 
This is fine in theory. How will companies 
like Siemens and Bull elbow aside the likes 
of Hewlett-Packard, Sun Microsystems, 
and Digital Equipment on their home court? 
The answer is cash—and lots of it-for ac- 
quisitions. For example, France’s Groupe 
Bull paid $511 million to buy Zenith Data 
Systems, a move that more than doubles 
Groupe Bull’s PC business. With Zenith, 
Bull will have annual sales around $7 bil- 
lion, with about $2 billion from the U.S. 
The deal—which makes Bull the second 
largest European computer vendor after the 
combined Siemens/Nixdorf—is part of Bull’s 
stated goal to become one of the world’s five 
largest computer vendors. Depending on 
whose numbers you use, Bull is the world’s 
seventh or tenth largest computer vendor. 
Bull sells systems based on the Intel 386, 
the Motorola 68000 line, and MIPS Com- 
puter Systems’ R6000. Eventually, Bull 
plans to integrate some of Zenith’s prod- 
ucts—especially the multiprocessor 386 and 
486 systems-—into its own DPX line, says 
Cory Devor, Bull’s marketing director for ba- 
sic systems. 
Bull will focus on the commercial market, 
where its three main markets are retail (su- 


permarkets and chain drug stores), state 
and local government, and manufacturing. 

Siemens, which is Europe’s largest com- 
puter concern, sells almost no computer 
equipment in the United States. But now 
that Siemens has bought Nixdorf, Siemens 
has Nixdorf's small U.S. presence. “We 
don't try to compete with the IBMs and 
DECs of the world,” says Tom Blodgett, Nix- 
dorf’s director of U.S. systems. Instead, 
Nixdorf-like Bull—focuses on specific nich- 
es in the commercial market, such as retail, 
state and local government, and image pro- 
cessing. 

Nixdorf’s low-end multiuser system is the 
Intel-based Targon 386, which runs SCO 
UNIX; its midrange is based on the Motoro- 
la 68030, running System V. At the high 
end, Nixdorf sells a proprietary RISC sys- 
tem that runs a dual port of Berkeley UNIX 
and System V. 

At Olivetti, about 80 percent of its total 
sales come from Europe. Until last year, Ol- 
ivetti and AT&T were closely linked: Olivetti 
was a key supplier of PCs to AT&T, which 
owned a large stake in Olivetti. But the two 
companies have since drifted apart. AT&T 
now gets most of its PCs from Intel, while 
Olivetti manufactures PCs that DEC resells 
in Europe. In the U.S., Olivetti focuses on 
specific vertical markets, such as branch 
banking automation, where it already owns 
sizable market share. 


—A.O. 
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allow European companies to become 
more competitive because they will 
gain economies of scale. Jacques De- 
lors, the Frenchman who is president of 
the European Commission (the Euro- 
pean Community’s executive branch) 
and the principal architect of the 1992 
plan, has said that without a unified 
market, “Europe could turn into a big 
museum visited by Japanese, Ameri- 
cans, and other tourists who like our 
food and culture.” 

However, the effect of 1992 has been 
exaggerated say many observers. First, 
1992 is just a target, a year by which the 
European Community hopes to have 
achieved a unified market. The reality is 
that a truly unified market—with, for ex- 
ample, a single currency and common 


Large corporations in 
Europe already think 
internationally and have 
set up their computer 
systems accordingly. 


sales tax rate—will take much longer to 
achieve. “Outside Europe, there is a 
perception that when the barriers come 
down in 1992, the European market will 
become the same as the U.S. market,” 
says Richard Barker, vice president of 
European finance for Sun Microsys- 
tems. But there will still be “significant- 
ly different business climates in 
different countries.” 

Instead, 1992 will change how many 
types of businesses operate and what 
they look for in a computer vendor. As 
Europe takes its first steps toward a uni- 
fied market, companies of all kinds—not 
just computer companies—will begin 
thinking on a pan-European basis and 
will look to buy their computer systems 
from vendors who can service their 
needs across Europe, says Albrecht 
Doehler, executive director of Siemens 
Data and Information Group. 

Large corporations in Europe already 
think internationally and have set up 
their computer systems accordingly. 
But small and medium-size businesses 
“realize they need effective information 
systems to make full use of their re- 
sources in different countries. Their ac- 
cess to databases is underdeveloped” 
compared with similarly sized counter- 
parts in the U.S., Doehler states. 

Although the European-based com- 
puter vendors certainly didn’t intend it, 
this shift to a Europe-wide computing 
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European UNIX Market 


UNIX in Eastern Europe? 


hile ecstatic East Berliners were tak- 

ing sledgehammers and chisels to the 
Berlin Wall recently, Western computer 
vendors dashed to line up distributors and 
joint ventures behind what used to be the 
Iron Curtain. The reason for their haste is 
the untapped computer market in Eastern 
Europe. But just how quickly will those 
countries computerize? More importantly, 
how soon will Hungarians, Bulgarians, and 
Soviets be buying UNIX hardware and soft- 
ware? 

Appearances are deceiving. For exam- 
ple, Computerland has opened an outlet in 
Moscow; Digital Equipment Corp., Unisys, 
and Groupe Bull have established joint ven- 
tures in Hungary; Oracle has named distrib- 
utors in Poland and Hungary. And scores of 
other deals are in the works. 

However, before UNIX becomes more 
widely available in Eastern Europe, several 
major obstacles must be overcome. The 
first is the set of restrictions put in place by 
the Coordinating Committee on Multilateral 
Export Controls (Cocom), a 17-member or- 
ganization that consists of the NATO coun- 
tries, plus Japan and Australia. Under 
current Cocom rules, System V cannot be 
exported to Eastern Europe, and vendors 
are severely restricted in the power of the 
systems they can export. For example, ven- 
dors wanting to export more powerful 286- 
based systems and all 386-based systems 
must apply for an individual export license 
that guarantees the system will be used 
only for civilian use. 

Cocom has recently lifted export restric- 
tions on most off-the-shelf PCs with pro- 
cessing speeds as high as 275 million bits 
per second (bps), and standard main- 
frames. More announcements on relaxed 
restrictions were expected in August. 
Cocom faces pressure from Western 
European countries, who want broader 


access for their computer vendors to lucra- 
tive Eastern European markets. 

It is still not certain that the new, more re- 
laxed rules will allow UNIX, 386s, or 
midrange systems to be exported without 
restriction. (An AT&T spokesman says the 
company is “cautiously optimistic” that 
UNIX will make the approved list soon.) 

If System V is approved for export, AT&T 
says it will begin working with the State De- 
partment to see that the Eastern European 
countries enact intellectual property laws 
that will prevent its System V code from be- 
ing pirated. 

There are financial considerations too. 
Much of Eastern Europe is in poor shape fi- 
nancially, and no one knows how much 
money these nations will be able to spend 
on computers. “A big question is when 
they'll have the money to pay for comput- 
ers,” says Kate Oakley, an analyst with In- 
ternational Data Corp. “They may have 
other priorities, like feeding people or deal- 
ing with demonstrations in the streets.” 

Another issue is the amount of UNIX 
knowledge in Eastern Europe and the Soviet 
Union. For example, reports have circulat- 
ed that clones of the UNIX operating sys- 
tem have existed in the Soviet Union for at 
least a decade, and “UNIX” user groups 
have formed in Moscow, Leningrad, and 
Eastern Europe. 

But UNIX is largely unknown in the East- 
ern Bloc, says Everett Ehrlich, Unisys’ vice 
president for economic and financial plan- 
ning, who visited the Soviet Union in 1988. 
“We're talking about a user community that 
has depended on IBM and DEC knockoffs 
for two decades,” he said. “When we talked 
with them about open systems, UNIX, 
4GLs, and the like, all this was brand new to 
them. They were trying to comprehend 
what such a world would look like.” 

—A.0. 


strategy will favor the U.S. computer 
vendors, says Bill Coleman, an analyst 
with James Capel & Co. in London. 
“The U.S. companies got there early, 
and they built up a customer base long 
before the European companies did.” 


Consolidation and Critical Mass 


To gain on their American competitors, 
European-based computer vendors 
need critical mass, states George 
Verghese, an analyst with Deutsche 
Bank Group in London. He adds: “1992 
is not important. Companies have to 
have a global strategy to survive.” And 
only big companies have the resources 
to be global players. 

Europe’s computer vendors will get 
that critical mass either through merg- 
ers or acquisitions. The consolidation of 
Europe’s computer vendors will not 
stop with Siemens’ acquisition of Nix- 
dorf, analysts say. Coleman, in fact, be- 


lieves the European vendors will 
consolidate into just three significant 
players—Siemens, Olivetti, and Groupe 
Bull, which is owned by the French gov- 
ernment. “Philips, Nokia Data Systems, 
and ICL will end up in one or another of 
those camps,” he predicts. 

What will the European UNIX mar- 
ket look like several years from now? 
Expect the European vendors to have 
consolidated into three or four bigger, 
stronger competitors. But a list of the 
leading UNIX system vendors in Eu- 
rope will still be dominated by some fa- 
miliar U.S. names—Hewlett-Packard, 
Sun, Unisys, and DEC. Oo 


Andrew Ould has covered the computer 
industry for the past five years. He is based 
in San Francisco, Calif. 
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or monitor and diagnose 
hardware or software prob- 
lems faster than ever before. 


Best of all, you get the in- 


dustry’s only 3 year warranty. 


So, next time you're 
in the market for terminal 
servers don't start with the 
DEC stacked against you 
Come to Xyplex first. 


For more information call 


1+-800-338-53'16 | 


Or write. Xypiex, Inc.. 330 Codman Hill Road, 
Boxborough, MA 01719 
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Company Name 
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B ee like every computer 
in your company. Not to men- 
tion every human brain that 
makes your business tick. 
Think about it. When you 
need information, your brain 
remembers only the facts, not 


where you've stored them. 


The intuitive, graphical 
interface of a MultiPersonal 


Computer works just like your 


brain. When you need informa- 


tion, you just click on an icon. 


The MultiPersonal Computer 


The MultiPersonal Computer integrates the X-Window 
system, Motif, and Looking Glass in an intuitive point-and-click 
interface. And the large-screen Network Display Stations 
make UNIX as graphical as it is powerful. - 


does all the rest: Locates the 
file. Navigates the network. And 
puts the file in a window on 
your desktop, running in its 
native application. 

A MultiPersonal Com- 
puter gives you 
transparent, simul- 
taneous, and 
secure access to 


any computer 


on your network: Mainframes, 
Minis, Macs, and PCs. 

And every MultiPersonal 
Computer is built on the versa- 
tile client-server architecture— 
to give users the power they 
need, when they need it. 

The power of our M88000* 
RISC microprocessor for 60- 
plus MIPS* performance. 


The power of UNIX*System V 


*MIPS stands for Millions of Instructions Per Second. © 1990 Motorola, Inc. Motorola Computer Group is a member of Motorola’ General Systems Sector. Motorola, MultiPersonal, M88000, and the Motorola logo are trademarks or registered trademarks of Motorola, Inc All other 
products or brand names listed are trademarks or registered trademarks of their respective holders. 


and X-Windows; for true Oracle*relational If you're looking to link 
multi-user, multi-tasking capa- databases. every mind in your company, 
bilities. Plus the power of It’s the most and give everyone more power, 


sophisticated business applica- 
tions: Uniplex" office auto- 
mation, FrameMaker” corporate 


publishing, and Informix" or 


Multi- 
Personal 
Computer 


piner * 100 


Ethemet 


Micro 
Computers 


XTerminal | X-Terminal 


cost-effective way 
to unify your com- 
pany, without losing 


control, or sacrificing data 


Multi- 
Personal 
X-Terminal Computer 


300 


Multi- 


security. And it’s all backed by promising quality. 


Motorola’s commitment to 


dontt just choose any computer, 
Pick a MultiPersonal Computer 


from Motorola. 


open standards and uncom- Call 1-800-556-1 


Mini 
Computers Splon 


200 


earn oo 
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* THE NETWORKED 
> PC MEETS UNIX 


Linking PCs to UNIX systems still has 


just one solution: TCP/IP 


BY FRANK HAYES 


sing desktop PCs as dumb terminals is, well, dumb. 
As little as five years ago, most PCs could barely keep 
up with a standard serial link for displaying data, and 
terminal emulation was all they were up to. But today, 


garden-variety PCs are an order of magnitude faster 


than their earlier counterparts. Harnessing all that 
power just to throw characters up on a screen, while your UNIX sys- 
tem is laboring to do all the work, is a waste. 

A more efficient-though somewhat more expensive—approach is to 
use a TCP/IP-based local-area network (LAN) to link PCs to your 
UNIX system. That lets the PCs continue to work as terminals, but 
also allows them to carry some of the workload—for example, running 
the front end of a database application, while the actual database man- 
ager is running on the UNIX system. Data can flow between PC client 
and UNIX server at LAN speeds, measured in megabits per second 
(mbps), instead of serial-link speeds that may be hundreds of times 
slower. 

And fast approaching are applications that can link distributed data 


that’s physically far from the user, traveling in real-time over very high- 
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speed connections. Instead of limiting 
PCs to local networks, data could be 
available from almost anywhere, on al- 
most any machine. 


TCP/IP: PC Key 


Though the TCP/IP suite of protocols 
has become the standard for network- 
ing UNIX machines, it’s far from the 
only game in town for linking PCs to 
UNIX systems. Many PCs are originally 
brought into UNIX systems to replace 
serial terminals—and the easiest way to 
do that is to use the PC’s serial port and 
terminal emulation software. 

TCP/IP can do that, too, with a termi- 
nal emulation protocol called Telnet. 
TCP/IP’s advantage is that it can also 
send mail messages throughout the net- 
work (using the Simple Mail Transfer 
Protocol, or SMTP) and transfer files 
(with the file transfer protocol, or FTP). 

Another common element-a de facto 
standard for TCP/IP networks, in fact- 
is the Network File System, or NFS, 
which was originally developed by Sun 
Microsystems. NFS is conceptually 
simple: a client asks the NFS server 
(say, a departmental UNIX system) for 
x characters of data from file y, begin- 
ning z bytes into the file. The server 
then returns the requested data in a 
message to the client. The data may be 
a complete file, or any subset of it. 
(From one point of view, NFS fits in be- 
tween FTP, which transfers complete 
files, and Telnet, which ships data a 
character at a time in standard terminal 
fashion.) TCP/IP systems can even 
send remote procedure calls (RPCs) to 
applications running on other systems 
on the same network. 

Though TCP/IP’s collection of capa- 
bilities seems simple compared to pro- 
prietary networks, the protocols have 
been implemented on an extraordinary 
range of UNIX and non-UNIX systems. 
The protocols can be used either for 
wide-area networks (WANs), such as 
the Defense Department’s Internet, or 
for linking machines locally—with the 
advantage that locally linked systems 
can also communicate over the larger 
networks. Because TCP/IP was origi- 
nally designed to link heterogeneous 
networks, it seems to be perfect for link- 
ing PCs to UNIX systems. 


The PC Connection 


Connecting an IBM-compatible PC or 
Apple Macintosh to a TCP/IP network 
turns out to be surprisingly simple. 
First, you install a card to physically 
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Connecting to PC Networks 


The AlterNet Alternative 


n UNIX's early, pre-commercial days, 

TCP/IP made its name as the standard for 
network communication on the Internet, the 
UNIX supernetwork. But the Internet is not a 
commercial network-it's limited to certain 
military, educational, and commercial sites 
doing research work funded by the U.S. 
Defense Department. That locks out many 
smaller businesses that could make good 
use of a high-speed international network. 

Enter AlterNet, which hopes to fill the 
needs of those businesses. AlterNet is a 
network of high-speed leased telephone 
lines set up to carry TCP/IP transmissions. 
(It’s operated by UUNET Communications 
Services, which has offered UUCP mail 
service to private companies for several 
years.) An AlterNet subscriber pays be- 
tween $250 and $2500 per month plus local 
connection fees, and gets Internet-style 
wide-area networking at speeds ranging 
from 9600 bits per second (bps) to full T1 
(1.544 million bps). That makes it possible 
to link local networks across the country—or 
around the world—to exchange data at real- 
time speeds. 

There are some drawbacks, though. 
Along with the monthly fee, a subscriber 
must purchase connection and routing 


hardware that can cost as much as $13,500 
for T1 speeds. And AlterNet is still being 
assembled; at this writing, hubs are located 
near San Francisco, Calif.; Washington, 
D.C.; Boston, Mass.; Newark, N.J.; Port- 
land, Ore.; Amsterdam, the Netherlands; 
and Dortmund, West Germany. AlterNet 
president Rick Adams says that Los 
Angeles, Chicago, and Dallas should be 
connected next. New hubs are added “as 
soon as enough people are interested in an 
area,” he says; by next summer, he hopes 
to add Japan and Australia. 

Clearly, AlterNet is not for everyone. 
Adams says he hopes to draw new cus- 
tomers with special pricing, including “T1 low 
volume”—a special rate for users who want 
full T1 speed, but don't intend to use the sys- 
tem constantly. “Some people are telling me 
I'm crazy” to offer the fast, cheap rate, Adams 
says. But if he can convince commercial 
users of the value of his network, it may 
eventually prove to be the most cost-effec- 
tive way of linking commercial computers. 

For more information on AlterNet, 
contact UUNET at 703-876-5050 or 
through e-mail at: info@uunet .uu.net. 


—FH. 


connect to the network (typically an 
Ethernet or token ring interface). Once 
that’s in place, you need only add the 
TCP/IP protocols and utilities. TCP/IP 
comes bundled with some versions of 
UNIX, and it’s available as a separate 
package in other cases. Most PCs use 
commercial versions, sold by Novell/ 
Excelan, Wollongong, Sun, FTP, and 
others. There are also public-domain 
versions of the software available. 
There are a few subtleties, though. 
On IBM-style PCs running MS-DOS, 
usable memory is limited to 640K. With 
ever-larger PC applications sharing that 


Connecting an IBM-com- 
patible PC or Macintosh 
to a TCP/IP network is 
surprisingly simple. 


memory space with a highly developed 
protocol stack like TCP/IP, implement- 
ers face a problem that’s colloquially 
known as “RAM cram.” 

That’s a real problem, says James van 
Bokkelen, president of FTP Software, 


which supplies MS-DOS TCP/IP soft- 
ware. To run a single connection at full 
speed (200 kilobits per second; kbps), 
FTP’s version of TCP/IP, called PC/ 
TCP, requires about 75K of user space. 
Van Bokkelen says one competitor’s 
version takes less space, but uses small- 
er buffers—which slows down data 
transfers. “That’s the tradeoff,” van 
Bokkelen explains. However, he says, 
“You can get it much smaller by moving 
the protocol stack onto a smart board, 
which gets it down to 15K.” (Smart 
boards-circuit cards with their own pro- 
cessors and memory to handle most of 
the TCP/IP work—are made by a variety 
of vendors, including Novell/Excelan, 
Racal-Interlan, CMC, Ungermann-Bass, 
and 3Com/Bridge.) 

Once the protocol stack is in place, 
utilities can be run as conventional DOS 
programs, so they don’t permanently 
take up program space. But applications 
can still be squeezed for space under 
DOS versions of TCP/IP, which are 
available from Novell, Wollongong, 
Sun, and others, as well as from FTP. 
One obvious solution is OS/2 (an OS/2 
TCP is available from IBM). But run- 
ning OS/2 requires a PC that’s power- 
ful enough to run UNIX itself-and 
according to Microsoft, which publish- 
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i. Connecting to PC Networks 


es both MS-DOS and OS/2, DOS PCs 
outnumber their OS/2 counterparts by 
at least 100 to 1. 

There’s no “RAM cram” problem on 
the Macintosh, where memory isn’t ar- 
tificially limited like DOS. However, the 
Mac has its own useful, but nonstand- 
ard, additions to TCP/IP. For example, 
Apple’s implementation, MacTCP, of- 
fers its own system for dynamic alloca- 
tion of Internet address numbers. Apple 
also offers MacWorkstation, a set of 
tools for building UNIX applications 
that make full use of the Mac’s window- 
ing system, as well as MacX, which is a 
standard X Windows implementation. 


What to Do? 


What exactly can you do with TCP/IP on 
PCs? Far and away the most popular ap- 
plication is electronic mail (e-mail), but 
new applications are making even better 
use of it. Some office automation soft- 
ware, for example, integrates word pro- 
cessing and spreadsheets with e-mail. 

An even more radical approach is 
Oracle Mail, which uses Oracle’s rela- 
tional database manager to allow users 
to send and receive mail from applica- 
tions as well as each other. For example, 
a specially designed inventory applica- 
tion might send a message warning 
managers that supplies of a particular 
part are running low, and include sup- 
porting data indicating how fast the 
item is disappearing and when it’s likely 
to run out. 

Certainly, the consensus among soft- 
ware suppliers is that TCP/IP is ideal 
for dealing with databases. Sherri Osa- 
ka, product marketing manager for con- 
nectivity at Informix, explains: “Most 
relational database management sys- 
tems have an application process and a 
database engine process anyway,” she 
says. “This lets you split that process be- 
tween two computers. What customers 
really like is that they are using the pro- 
cessing power of the PCs. To use them 
just as dumb terminals is a waste.” 

Gene Shklar, director of marketing at 
Oracle’s network products division, 
points out that there’s a TCP/IP for ev- 
ery UNIX machine-and it’s also avail- 
able for other operating systems, 
including VMS on the DEC VAX, and 
MVS and VM on IBM mainframes. “It’s 
as universally used a protocol as you 
can find these days,” he says. And while 
TCP/IP suffers from “RAM cram” on 
PCs, it still takes up less space than 
such proprietary protocols as DECnet 
and LU 6.2. 
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Robert Davis, director of product 
marketing at Novell’s San Jose, Calif., 
development center (formerly Exce- 
lan), thinks databases rank even above 
e-mail as real applications. “People use 
them for mail, but I tend to believe 
those networks got there for another 
reason,” he says. Davis points out that 
networks are chosen for “historical and 
cultural reasons”—not always logically. 
“You have UNIX systems in engineer- 
ing, Macs in marketing, IBMs in fi- 
nance. The trend for the ‘90s is 
business-wide information integration, 
so they all need to run off the same da- 
tabase,” he says. 


Real-World Applications 


But right now, real-world applications of 
advanced TCP/IP technology using 
PCs mostly fall into the category of “ear- 
ly implementations.” To some degree, 
using the full capabilities of TCP/IP is a 
chicken-and-egg problem: diverse, well- 
developed applications won't be devel- 
oped until there are more TCP/IP- con- 
nected PCs to use them with. 

Gavin Eadie, a senior software engi- 
neer in the Information Technology di- 
vision of the University of Michigan at 


An ambitious network is 
taking shape at the U.S. 
Department of Labor. 


Ann Arbor, says the school has created 
a fiber-optic network to link thousands 
of PC-level machines using TCP/IP. 

Eadie has been developing applica- 
tions with Apple’s MacWorkstation soft- 
ware. MacWorkstation is a set of tools 
that allow the Mac’s mouse-and-win- 
dow-based user interface to serve as a 
front end for an application running on 
a larger machine. Eadie describes it as 
“like a higher-level, nonstandard ver- 
sion of X Windows,” and he developed 
the TCP/IP drivers for the system. Oth- 
er future applications may use standard 
X Windows, and still others may use 
distributed data and RPCs. 


Connecting the Coasts 


An even more ambitious network is tak- 
ing shape at the U.S. Department of La- 
bor. Tony Root, a computer systems 
programmer who’s working on convert- 
ing 15 sites around the country to a 
TCP/IP-based network, admits that 


“where we are now is in a fairly low-tech 
mode.” In this case, “low-tech” means 
that as many as 200 PCs at each office 
are serving as terminals, each connect- 
ed to the local Sequent server through 
TCP/IP’s Telnet terminal software. 

The 15 sites, which process on-the- 
job injury claims for civilian employees 
of the federal government, use Informix 
database software to check claims. Root 
points out that right now, for every key- 
stroke, a 64-byte packet is sent over the 
network. Once the front end has been 
moved to the PCs, a complete record 
will be sent just once in each direction. 

That’s just the beginning, according to 
Root. Each of the 15 offices currently 
maintains its own database, and sends a 
summary report each night to a central 
mainframe. If information on a particular 
case isn’t available to a claims processor 
on the local system, a query must be sent 
through the mainframe—an overnight 
process. But once the offices are linked 
directly, it will be possible to broadcast 
queries about cases to all other systems, 
and get a response in real-time. 

What about OSI, the International 
Standards Organization’s much-bally- 
hooed Open Systems Interconnect pro- 
tocol suite? Isn’t it supposed to replace 
TCP/IP-almost any year now? “Some 
people will predict OSI will supplant 
TCP/IP. I won’t make that prediction,” 
says Oracle’s Shklar. Novell’s Davis is 
more blunt: “OSI’s not going to replace 
TCP/IP at all.” The University of Michi- 
gan’s Eadie, whose organization is mak- 
ing a major push for TCP/IP right now, 
says, “We’ve issued a statement of in- 
tent for it, and actually we’re doing a lit- 
tle work in the OSI area. But TCP/IP is 
really the only thing out there now.” 

Distributed data may become a com- 
pelling reason for using TCP/IP on PC 
workstations in the future. FTP’s van 
Bokkelen predicts that with improved 
security on the Internet, it could be- 
come commercialized—and a valuable 
source for a wide range of data, instant- 
ly available through the network. With 
enough data moving far enough, some 
organizations may find it worthwhile to 
build their own WANs. 

For the moment, TCP/IP remains 
the standard for UNIX systems, imple- 
mented on the widest range of systems 
of any current protocol. And because 
it’s so widespread, so well known and 
well tested, and so concise, while it may 
not be the perfect solution for adding 
PCs to a UNIX network, it’s still the so- 
lution of choice. 


LYNX 3270/X is an OSF/Motif-compliant 
3270 terminal emulator for SCO’s Open 
Desktop that provides "point and click” 
access to 3270 host sessions in 
multiple windows. 


Users can initiate and monitor IND$FILE 
File Transfers, cut and paste data between 
windows, create custom graphical 
keypads, and summon many other features 
that increase flexibility and productivity. 
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When installed on a TCP/IP LAN, 
LYNX 3270/X offers host access to all 
X11-compatible workstations 

and terminals. 


Current host connection options 
include SDLC, X.25, and DFT. 
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Product installation is a snap, and Telephone: (800) 336-LYNX (215) 964-1183 


configuration and administration are 
entirely menu driven. 
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Data General's AViiON lets you run both. 


When youre looking for solutions, choose the UNIX® 
system-based RISC platform that scores of industry lead- 
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AGLs that make developing or porting your own programs 
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Data General supports the 880pen BCS, the industry's 
only binary standard for multivendor interoperability. That 
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RISC processors need smart compilers to 


really scream, but building smart 


compilers isn’t easy 


By Alan Winston 


ompilers are critical 
to the performance 
of reduced instruc- 
tion set computing 
(RISC)-based ma- 
chines. RISC sys- 
tems get higher 
performance by executing a smaller set 
of instructions that can be completed in 
(almost) a single CPU cycle, unlike 
their complex instruction set comput- 
ing (CISC) cousins. The benefits of this 
performance are lost if the code pro- 
duced by compilers is not optimized to 
match the architecture of the processor. 

Unfortunately, matching optimiza- 
tions to architectures is an arcane art 
that taxes the skills of compiler writers. 
And their success or failure affects the 
performance of RISC systems every- 
where. With the industry-wide move to 
application binary interfaces (ABIs), 
the success of compiler writers will 
more easily migrate to other platforms, 
increasing system performance for 
more than just one vendor's systems, 
and making computers run software 
faster. 

Benchmarks always test the combi- 
nation of the compiler and the system 
being benchmarked, and compiler qual- 
ity makes a bigger difference on RISC 
systems than on CISC. Just as an exam- 
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ple, Sun claims that its newly released 
Fortran compiler can improve perfor- 
mance of some Fortran programs by 15 
percent or more on the same hardware. 

According to some sources, Sun’s 
previous compiler release ran the 
SPEC benchmark on a 33-MHz SPARC 
processor at the same speed as MIPS’ 
compiler on their 25-MHz chip, a dif- 
ference largely related to compiler op- 
timization. (SPEC, or the Systems 
Performance Evaluation Cooperative, 
is a group of computer vendors that 
has assembled a portable, realistic 
“benchmark test.”) It has been ru- 
mored that DEC abandoned its inter- 
nal RISC architecture experiments to 
go with the MIPS processors because 
MIPS had superior compiler technology 
already in place. 


Building a Better MIPS Trap 


What does it take to make a good com- 
piler? Nancy Haydt, manager of pro- 
gramming language products for Sun, 
says, “We design the processor and the 
compiler together, so that they comple- 
ment each other,” suggesting that a 
compiler writer who wasn’t around for 
the development won't do as good a job. 
Other compiler developers don’t feel it 
necessary to have been around for the 
chip design, but they agree that the de- 
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veloper has to have an intimate knowl- 
edge of how the chip works. 

Steven Weingart, president of Lan- 
guage Processors Inc. (which wrote the 
Cobol and PL/I compilers MIPS sells, as 
well as compilers for the Motorola 88000 
and Sun’s SPARC) says, “We eat, sleep, 
and breathe compilers. There is nothing 
that a compiler developer or software en- 
gineer or a hardware developer would 
know about this that we would not 
know.” He added that this would not ap- 
ply if a hardware supplier was bringing 
in a brand-new RISC architecture and 
keeping all the information secret, as 
IBM did with their new RISC machines. 


Andy Halford, vice president of soft- 
ware development for Alliant (which 
has developed a standard compiler 
technology for the Intel i860 RISC chip 
with automatic parallelization of con- 
ventional code), agrees: “You do have to 
know exactly how the chip behaves. 
Where are the stalls that aren’t docu- 
mented? What’s the bandwidth be- 
tween the cache and the pipeline? 
When do you want to use which one? 
You can get into some strange lunch- 
time conversations on this topic.” 

Alliant’s experience with the i860 
resulted in “strange, unexpected be- 
havior—not anomalies, but stuff we 


didn’t understand until we got deep into 
the chip.” The discoveries involved 
things like instruction timings in various 
processor states, which might not have 
been documented. Halford adds that 
this kind of thing is not unique to the 
i860, but a generic problem with new 
processors. 

Manoj Dadoo, a software engineer 
for Hewlett-Packard, points out that 
“RISC architectures are always devel- 
oped in conjunction with a compiler 
writer. There’s much more synergy be- 
tween architecture, compiler, and hard- 
ware than in CISC machines.” Later 
compiler writers can take advantage of 


the features built into the hardware, 
even if they weren’t individually in- 
volved in the hardware development. 

Halford seconds that. “To be success- 
ful at building a computer or a chip, you 
must involve compiler writers from the 
beginning. You'll fail, or at least not 
achieve optimal performance, if you 
don’t consider compiler technology in 
the design.” 

Clearly, compiler issues have to be con- 
sidered when developing a RISC chip. 
Nonetheless, the people who write a given 
compiler don’t have to know all about the 
chip before they start. They will know all 
about it by the time they finish. 


continued 
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The front end—which reads and parses 
the source code-is now the easiest part 
of the compiler to do. For one thing, it 
can be ported from machine to ma- 
chine, so long as the language stays 
standard. For another, tools like lex 
and yacc help considerably in building 
parsers from scratch. 

The game in RISC compilers is opti- 
mization. This includes both global op- 
timizations, most of which can be done 
in the front end, and machine-specific 
optimizations. 


Global Optimizations 


Global optimizations are transforma- 
tions the compiler can perform while 
looking at the whole program module at 
once, with the aim of reducing memory 
use or execution time. These are typi- 
cally front-end functions, which means 
that they can be applied regardless of 
the target processor. (This is the reason 
that Sun’s newly announced SPARCom- 
piler products offer performance enhance- 
ments on non-SPARC systems.) The 
transformed version of your code could 
be completely unrecognizable but func- 
tionally equivalent to the original. Ex- 
amples here are in Fortran. 

Here are some of the global optimiza- 
tions typically performed in any opti- 
mizing compiler. 


Loop-Related Optimizations 


Loop Unrolling: A loop that will be ex- 
ecuted only a few times may be re- 
placed with multiple copies of the loop 
body to save the overhead of the loop 
testing and branching each time 
through. (See Listing 1.) (Rather than 
work in a hypothetical assembly lan- 
guage, I show the output of the optimizer 
in examples in a more comprehensible 
high-level language, where possible.) 

Loop-Invariant Code Motion: 
Some of the calculations performed in- 
side a loop may actually be redundant, 
yielding the same results each time 
through. The optimizer can recognize 
them and move them outside the loop. 
(See Listing 2.) 

Strength Reduction: Multiplication 
operations inside a loop are replaced 
with faster operations like logical shifts 
and additions. (To double a binary num- 
ber, shift it left by one bit. To halve it, 
shift it right.) 

Induction variables: These are 
variables defined in terms of a simple 
function of the loop counter. In Listing 
3A, the induction variables are the ad- 
dresses of the array elements. (OUT() 
is really (ADDRESS OF OUT) + (4* 0 
~1))) 

The code in Listing 3A could be trans- 
formed into that in Listing 3B. (OFF- 
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RISC Compilers 


Optimizing for a RISC Compiler 


DO J = 1,3 

AREA = PI * RADIUS**2 

AREA_OWNED(J) = AREA*PERCENTAGE_OWNED(J) 
END DO 


becomes 
AREA = PI * RADIUS**2 
DOfd = 53 


AREA_OWNED(J) = AREA*PERCENTAGE_OWNED(J) 
END DO 
Because these optimizations are not 
mutually exclusive, loop unrolling could 
further transform this example into 
AREA = PI * RADIUS**2 
AREA_OWNED(1) = AREA*PERCENTAGE_OWNED( 1) 
AREA_OWNED(2) = AREA*PERCENTAGE_OWNED(2) 
AREA_OWNED(3) = AREA*PERCENTAGE_OWNED(3) 


LISTING 3A: Induction variables 


INTEGER*4 OUT(10),IN(10),J 
DO J = 1,10 

ouT(J) = 2 * IN(J) 

DO 


LISTING 3B: 
OFFSET = 0 
DO J:=)1,10 


(ADDRESS OF OUT) + OFFSET = 2 * ((ADDRESS OF IN) + OFFSET) 


OFFSET = OFFSET + 4 
END DO 


SET would probably be assigned to a 
register (see below). 


Other Optimizations 


Register allocation: Registers are spe- 
cial pieces of memory in the processor 
which can be accessed directly with lit- 
tle overhead. In RISC systems, opera- 
tions can typically be done only on 
values kept in the registers. For a RISC 
system to work with a variable from 
main memory, it must be loaded into a 
register and stored back to main memo- 
ry when done, each process ordinarily 
taking two cycles. The optimizer at- 
tempts to allocate registers to at least 
the most-used variables, so that they 


will be accessible without the load/ 
store overhead. RISC systems typically 
have a lot of registers, which makes this 
easier, but the technique is also used on 
CISC machines. 

Common subexpression elimina- 
tion: When the value of an expression 
is computed in more than one place, the 
optimizer produces code to save and re- 
use the value rather than generate it 
again. (See Listing 4.) 

Copy propagation: If the optimizer 
can recognize that a variable which was 
copied from another one has not 
changed since the copy, it may refer- 
ence the original variable if that is faster. 
(See Listing 5.) This is quicker because 
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the value of K is already in a register, 
having been loaded from K and then 
stored into J. To use J, it would have to 
be loaded from main memory into a 
register. 

Tail-recursion elimination: C and 
Pascal allow a program module to in- 
voke itself, a process called recursion. 
Traditional procedure invocations are 
fairly expensive-the compiler must 
save the register set of the calling mod- 
ule and place parameters on the system 
stack. Recursive procedures eat up 
stack space. The optimizer can some- 
times save the overhead costs of a re- 
cursive procedure by converting it into 


Traditional procedure 
invocations are fairly 
expensive. 


an iterative one; that is, one that has a 
loop or multiple appearances of the 
same contents without calling itself. 

Branch Optimization: The optimizer 
will convert jumps that transfer control 
to other jumps to transfer control direct- 
ly to the eventual target. (See Listing 6.) 

Dead Code Elimination: Some- 
times parts of a program will be logical- 
ly unreachable. Variables that have 
been declared may never be used, or 
code may never be executed. This can 
arise in many ways: coding error, porta- 
ble code used with a preprocessor (in 
which code required on one system is 
unused on another), or through the ac- 
tion of the optimizer itself. In Listing 7, 
the code inside the IF-block is unreach- 
able, and will be removed by dead code 
elimination. 


Local Optimizations 


RISC systems typically don’t have 
built-in instructions for procedure call- 
ing. Instead, compiler writers can roll 
their own. With “leaf” routines—rou- 
tines that don’t call other routines—the 
compiler writer can use a much more 
simplified calling structure using reg- 
isters to pass parameters instead of the 
system stack. By dividing up responsi- 
bility for saving registers when re- 
quired between the calling and the 
called routines, time can be saved over 
the traditional method of having the 
caller save all the registers. 

There are some other performance 
enhancements. RISC chips may have 
more than one computation unit. Typi- 
cally, there are both integer and float- 
ing-point units (FPUs); the Intel i860 
has two FPUs and one CPU. This 
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Optimizing for a RISC Compiler (continued) 


LISTING 4: Common subexpression 


elimination 


IF (3.14159 * R**2 .GE. 400) THEN 


TOTAL_LARGE_AREA = TOTAL _LARGE_AREA + 3.14159 * R*¥*2 


ELSE 


TOTAL_SMALL_AREA = TOTAL_SMALL_AREA + 3.14159 * R**2 


END IF 
would become 
TEMPORARY = 3.14159 * R*¥*2 


IF (TEMPORARY .GE. 400) THEN 


TOTAL_LARGE_AREA = TOTAL_LARGE_AREA + TEMPORARY 


ELSE 


TOTAL_SMALL_AREA = TOTAL_SMALL_AREA + TEMPORARY 


END IF 


(TEMPORARY would probably be assigned 


to a register) 


LISTING 5: Copy propagation 
J=K 

IF (J .EQ. 1) GO TO 20 

could become 

=k 

IF (K .EQ. 1) GO TO 20 
LISTING 6: Branch optimization 


IF (NEXT) GO TO 20 
20 GOTO 30 


becomes 
IF (NEXT) GO TO 30 


LISTING 7: Dead code elimination 


I = 10 
IF (I .LT. 10) THEN 
J =K * 10 
WRITE (5,*) J, K 
END IF 


WRITE (5,*) I 
becomes 
T= GO 
WRITE (5,*) I 


means that they can do two or more 
things at the same time. Getting more 
than one instruction executed per clock 
cycle is called “superscalar” perfor- 
mance. Each computational unit has its 
own “pipeline,” special on-chip memory 
kept loaded with the next batch of in- 
structions to execute. (If one of the in- 
structions transfers control elsewhere, 
the pipeline is flushed when that in- 
struction is reached and reloaded from 
the newly reached area of the pro- 
gram.) 

The most demanding part of compilers 
for RISC systems is instruction schedul- 
ing. You have multiple processors on 
the chip, each with its own separate 
pipeline of instructions. “Your goal in 
life,” says Alliant’s Halford, “is to keep 
that pipeline full and flowing all the 
time.” But that’s not necessarily easy. 


You have to consider data dependen- 
cies. Does the value of either variable in 
the floating-point add you want to do 
now depend on the completion of some 
integer operation that hasn’t happened 
yet? If it does, you have to wait for it. 

On a SPARC system, up to four in- 
structions can be scheduled at the same 
time; that is, one of each of the following 
types: branch or load, other integer in- 
structions, additive floating-point in- 
struction, and multiplicative floating- 
point instruction. (Branches and loads 
are two-cycle instructions, so they leave 
a “delay slot” for a one-cycle instruction. 
The separate floating-point processor 
can do the floating-point operations at 
the same time.) 

“If you have a big loop,” says Halford, 
“the compiler might generate code [to 
make] the processor execute multiple 
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iterations at the same time, which is 
completely counter-intuitive. If you look 
at how we stuff things into the pipeline, 
you might find an item for iteration 
three, then one for eight, then one for 
six. You can’t do this scheduling by 
hand. 

“You can take advantage of the pipe- 
line behavior and the recursive nature 
of the instructions to play with pipeline 


p to 32 simultaneous 
mainfram 
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RISC Compilers 


slots; if you time it just right you can 
get optimal performance.” Conversely, 
if you don’t keep the pipeline full, the 
system won't run at capacity. 


Language Issues 

Are some languages too big and clumsy 
for RISC-based systems? Cobol has a 
reputation as a CPU hog, and it calls for 
some data types not directly supported 
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on many CPUs. (Cobol uses the 
packed-decimal data type, which is very 
rarely used in other languages and in 
any but commercial applications. The 
DEC MicroVAX II emulated the packed 
decimal instructions via software, rath- 
er than having them in hardware or mi- 
crocode. As a result, the machine ran 
Fortran benchmarks like a VAX 11/780, 
and Cobol benchmarks like an under- 
powered 11/750.) 

Because HP has many customers in 
the commercial marketplace, they 
needed to do a good job on Cobol. They 
designed what they call “millicode” rou- 
tines. These are on a higher level than 
microcode-in fact, they are simply ma- 
chine language subroutines. Unlike mi- 
crocode routines, millicode doesn’t 
have the overhead of figuring out what 
it’s going to operate on at run time. The 
compiler keeps track of all that informa- 
tion and calls only the appropriate milli- 
code. With the addition to the hardware 
of a couple of instructions specifically 
designed to help out packed-decimal 
processing, HP was able to produce a 
Cobol that ran well on their Precision 
Architecture. 

Compiler Competition 

What’s next for RISC compilers? Com- 
petition, says Alliant’s Halford. As ABIs 
are developed so that any computer 
with a particular processor can run any 
software developed for that CPU, users 
won't be tied to compilers from their 
hardware vendors. “People have spent 
their time working on compilers for pro- 
prietary chips. They feel like real crafts- 
men, but the number of people who'll 
see the work is limited by the com- 
pany’s base,” says Halford. “Now those 
companies are moving toward off-the- 
shelf chips. 

“Look at Alliant. You might be dealing 
with a couple of hundred Alliant Fortran 
licenses. Now the potential market isn’t 
our installed base, it’s the entire i860 
world. You could go from hundreds of li- 
censes to tens of thousands. It has a real 
interesting effect on your compiler group.” 

And it should have a very positive ef- 
fect on the quality, availability, and 
price of RISC compilers on UNIX sys- 
tems. Because of the powerful effect 
compilers have on RISC system perfor- 
mance, the end result will be faster 
RISC systems, with some of the im- 
provements benefiting CISC systems 
as well. O 


Alan Winston, editor-at-large, has been a 
programmer and analyst for many years 
and now works at a Silicon Valley research 
laboratory. 
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LASER PRINTERS KEEP 
UP WITH THE TIMES 


By Howard Baldwin 


emember when just having a 

laser printer was a large im- 

provement in itself? Times 

have changed. As the com- 
puter environment rushes ahead, laser 
printers have new challenges: working 
as a shared resource on a network, add- 
ing memory and high-speed proces- 
sors, incorporating Display PostScript, 
and using more powerful print engines, 
to name a few. 

Let’s start with the shared resource. 
Although laser printers were traditional- 
ly too expensive for a single user, they 
have since become one of the most com- 
monly shared resources in a network. 

“They’re becoming shared printing 
devices, with more paper-handling fea- 
tures and multiple connectivity options,” 
notes Kim Tackwell, product marketing 
manager for QMS. “The market is 
moving toward the workgroup environ- 
ment, with bigger printers doing heavy- 
duty documentation, engineering, and 
pre-typesetting previews.” 

For example, Talaris Systems recently 
upgraded firmware and introduced a 
new printer called the 1590-PC Print- 
station*with what it calls multiplexed in- 
put/output (MPIO) capability, so that 
all port and emulation switching is 
transparent to the users, no matter 
whether they’re running from a VMS 
host, on a TCP/IP host, or using parallel 
or serial ports. 

Another important change in printer 
technology has been the addition of more 
intelligent and faster processors, espe- 
cially RISC processors, and more memory 
capacity. These two attributes work 
hand-in-hand: memory is crucial for 
handling detailed graphics documents 
containing up to a megabyte of data; 


It’s not good enough to just be a laser printer 
anymore—now manufacturers must conquer 
networking, RISC processors, and more 


while high-speed processors are crucial 
for outputting the documents faster. 
For instance, QMS uses a 16.67-MHz 
68020-based controller in its PS 2200-B, 
introduced last January, while Mannes- 
mann Tally’s MT906 incorporates pro- 
prietary ASICs and a National 
Semiconductor NS32CG16 processor 
for faster speeds on graphics-only or 
mixed text-and-graphics applications. 


Dovetailing Details 


Faster processing dovetails neatly into 
the current fascination with PostScript 
documents. PostScript is outline type us- 
ing pixels, rather than bit-mapped, which 
is more jagged; it uses rasters (patterns 
of thousands of dots) rather than vectors 
(lines defined by two x-y coordinates). 


Display PostScript deals with output de- 
vices—whether printers or monitors—that 
are based on raster models. 

DEC is integrating PostScript into 
DEC Windows, its X Windows imple- 
mentation. Like X Windows, Display 
PostScript is device-, operating system-, 
and hardware-independent. Next Inc. 
uses it, and IBM has licensed it to incor- 
porate into AIX. 

PostScript has had a big impact—par- 
don the expression—on laser printers. 
“The PostScript fonts are outline fonts,” 
notes Tom Ruffolo, director of market- 
ing for Newgen Systems, a laser printer 
manufacturer. “To do that rasterization 
takes some processing horsepower, 
both in software algorithms within the 
printer and in the machine in terms of 


The BGL Mark IV (left), Newgen TurboPS/480 (top right) , 
and HP LaserJet Ill (bottom right) . 
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Laser Printers 


displaying them.” If you’re using UNIX, 
he says, you’re probably working on 
high-performance computers, but the 
processor still needs to be available to 
perform the rasterization. 

Thus, PostScript’s popularity has in- 
voked the addition of reduced instruc- 
tion set computing (RISC) processors. 
The higher the resolution, the more 
power you need. Hewlett-Packard’s 
LaserJet printer control language is de- 
signed specifically for 300 dots per inch 
(dpi)-it’s resolution-dependent-while 
Adobe’s PostScript language is resolu- 
tion-independent. “PostScript is de- 
signed so it can implement various 
levels of resolution transparent to the 
application, which makes no assump- 
tion about the resolution of the printer,” 
Ruffolo adds. 

Another consideration is how much 
RAM and disk space the printer has (the 
more RAM, the faster it can process doc- 
uments). At the low end of laser printers 
(from about $1500 to $2500), new entries 
to the market from Facit, Okidata, and 
Texas Instruments start with half a 
megabyte of RAM, but can be outfitted 
with up to 4.5 megabytes. 


Mix In the Flexibility 


Because laser printers are so frequently 
networked, a key point in a buying deci- 
sion is its flexibility. By definition, net- 
worked printers are serving different 
users with different needs. A machine 
with different options and emulations— 
as well as higher speed—can serve and 
satisfy more users, whether they’re 
doing heavy-duty traditional printing 
jobs or not. What’s the use of having a 
computer that goes faster if the printer 
can’t keep up? 

Jim Lucas, LaserJet III product man- 
ager for Hewlett-Packard in Boise, 
Idaho, estimates that 80 percent of laser 
printer use is for general-purpose office 
automation, but he also notes a surpris- 
ing amount of overlap from other de- 
partments, especially those mixing 
graphics with text. As a result, when HP 
released the third-generation of its laser 
printers recently, it added PostScript ca- 
pability to its own LaserJet II emulation. 

Also addressing flexibility, BGL 
Technology added RISC processors 
and an embedded PC AT in the control- 
ler to its Mark I and Mark IV laser print- 
ers last year. The AT handles host input 
and executes emulations, while the 
RISC processor takes care of the images 
for the Tektronix and Hewlett-Packard 
graphics language (HPGL) emulations. 
Targeted for computer-aided design 
and manufacturing, scientific and data 
processing environments, the printers 
come standard with four emulations 
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For More Information 


Advanced Matrix Technology 765 Flynn Rd., Camarillo, CA 93010; 805-388-5799 
BGL Technology 438 Constitution Ave., Camarillo, CA 93010; 805-987-7305 
C-Tech Electronics 2515 McCabe Way, Irvine, CA 92714; 714-833-1165 

Facit P.0. Box 9540, Manchester, NH 03108; 603-647-2700 

Genicom 1 Genicom Dr., Waynesboro, VA 22980; 703-949-1875 

Group Three Electronics 21041 Western Ave., Torrance, CA 90501; 213-781-9222 
Hewlett-Packard 19130 Pruneridge Ave., Cupertino, CA 95014; 800-752-0900 
Hitachi America 6 Pearl Ct., Allendale, NJ 07401; 201-825-8000 

LaserMaster Corp. 7156 Shady Oak Rd., Eden Prairie, MN 55344; 612-944-6069 
Mannesmann-Tally 8301 S. 180th St., Kent, WA 98032; 206-251-5520 

NEC 1414 Massachusetts Ave., Boxborough, MA 01719; 508-264-8000 

Newgen Systems 17580 Newhope St., Fountain Valley, CA 92708; 714-641-8600 
Office Automation Systems 9940 Barnes Canyon Rd., San Diego, CA 92121; 619-452-9400 
Okidata 532 Fellowship Rd., Mt. Laurel, NJ 08054; 609-235-2600 

Panasonic 2 Panasonic Way, Secaucus, NJ 07094; 800-742-8086 

Printronix P.O. Box 19559, Irvine, CA 92713; 714-863-1900 

QMS P.O. Box 81250, Mobile, AL 36689; 205-633-4300 

Seiko Instruments 1130 Ringwood Ct., San Jose, CA 95131: 408-943-9100 
Seikosha America 10 Industrial Ave., Mahwah, NJ 07430; 201-327-7227 

Talaris Systems P.O. Box 261580, San Diego, CA 92126; 619-587-0787 
Tektronix P.0. Box 1000, MS 63-630, Wilsonville, OR 97070; 800-835-6100 
Texas Instruments P.0. Box 202230, ITG-002, Austin, TX 78720; 800-527-3500 
Xerox 101 Continental Blvd., El Segundo, CA 90245; 213-333-7000 


and one network interface standard, 
but others—including Ethernet, DEC- 
net, TCP/IP, IEEE-488-are available as 
options. 

Flexibility can appear in a variety of 
ways. For instance, Dataproducts’ two 
new LZR 2450 printers offer fonts on 
3 1/2-inch floppy disks. Texas Instru- 
ments’ microLaser and Okidata’s Okilaser 
offer additional fonts on credit card-size 
cartridges that fit into a slot on the print- 
ers. Xerox’s new 4045 Model 160 printer 
features dual-page description languages 
like the HP LaserJet III; only in this 
case, it’s PostScript and Xerox’s Inter- 
press 3.0, co-developed with Control-C 
Software (Beaverton, Ore.). 


Overtaking the Proprietaries 


There is a push afoot among printer 
vendors to target CAD/CAM/CAE, 
desktop publishing graphics, and pre- 
sentation applications, because these 
three arenas for many years have been 
dominated by proprietary typesetting 
machines. Using a laser printer during 
the prepress approval not only makes 
the process more cost-effective, but it 
lets designers and publishers be more 
exacting and precise in getting the out- 
put they want. 


Like BGL, Newgen uses two proces- 
sors in its TurboPS/480 laser printer: a 
20-MHz Intel i960 RISC processor and 
an 80186 I/O processor. Designed to 
process PostScript files with complex 
font manipulation and graphic images, 
the printer uses the i960 to handle file 
interpretation and math calculations at 
up to 20 mips. 

Most printer engines are built for 300- 
by-300 dpi, because that’s what the HP 
LaserJets run on. “Engines designed for 


Networked printers are 
serving different users 
with different needs. 


higher resolution,” says Newgen’s Ruf- 
folo, “are just inherently more expen- 
sive. It isn’t as much because the 
technology is more expensive; it’s be- 
cause the demand for high-resolution 
has been that much, and they haven’t 
been mass produced.” The trend, he be- 
lieves, is toward higher resolution at a 
lower price point, something we'll see in 
the next three to nine months. 
continued 


The accounting leader and 
the experts’ choice 


In the micro-accounting race, one name stands out 
above the rest. Only Solomon III® has consistently 
won the minds of the experts and the hearts of the 
people — since 1983. Solomon III has won the high- 
est ratings from the PC Magazine/Price Water- 
house Report since 1985, plus Software Digest 
(1985, 1987, 1989) and Personal Computing (1989). 


For SCO Xenix, UNIX and 
Altos platforms 


The most widely recognized and endorsed software 
in high-end accounting is available for SCO Xenix 
386, SCO UNIX System V and Altos UNIX 
System V. Solomon III’s exceptionally strong func- 
tionality, audit trail, integration and versatility 
make it the proven leader to work for your com- 
pany’s financial well-being. 


More flexibility, power and 
features for all 


Others try to win your vote with vague promises of 
future functionality and technology. Solomon III 
delivers 14 fully integrated, feature-packed mod- 
ules. The highest level of data security. Advanced 
management reporting. Easier installation and 
use. Plus, unmatched accounting reliability. 


Solomon III is a registered trademark of 
TLB, Inc. Other products mentioned are 
trademarks of their respective companies. 


by Accounting 
PROs 


A winning reputation for 
accounting integrity 

When it comes to accounting integrity, Solomon 
III’s record is impeccable. With Solomon III, your 
accounting data is always in-balance ... keeping 
books accurate and business secure. Solomon III 
provides the most comprehensive reporting and 
audit trails of all the candidates running for 
your office. 


Training and support that 
lead the field 


Choose Solomon III, and you benefit from the 
knowledge and support of local Solomon III consul- 
tants and authorized resellers. Plus, nearly 1,000 
product training seminars are offered each year in 
major cities. Other services include a wide variety 
of support plans, customization options and inte- 
grated third party products. 


For the dealer or consultant near you — or 
more product information — call 
1/800-879-2767 (Ext. 782) or write Solomon 
Software at the address below. And go with the 
winner in UNIX and Xenix accounting. 


(Resellers & consultants, call 1/800-879-2767, 
Ext. 710 , for business opportunities.) 


% Solomon Software 


A COMPANY OF TLB, INC. 


PC Magazine, trademark of Ziff Communi- SOLOMON ll ® 1/800-879-2767 


cations. Software Digest, registered 
trademark of Software Digest, Inc. UXW1 


The Accounting Software Professionals Recommend 


FAX: (419) 424-3400 


Solomon Software * Dept. UXW « P.O. Box 414 « Findlay OH 45839 
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Great Moments in C-Programmer History 
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"On the third day, He identified the need 
for an advanced productivity tool. 


Vermont Views™ 2.0 combines a menu- 
driven screen designer with a C library 
of over 550 functions to relieve pro- 
gramming stress. 


> Create user interfaces that are 
powerful, flexible, and portable—without 
coding. ® Build operational prototypes 
in a few days. ® Quickly translate 
prototypes into finished applications. 
> Use DOS graphics without GUI hassles. 
> Make applications portable 
across databases and operating systems. 


Visually create user interfaces that include 
pull-down menus, window-based data entry 
forms with tickertape and memo fields, scroll- 
able form regions, ges 
choice lists, context- 
sensitive help, and 
other state-of-the art 
features. Revise interactively throughout the 
lifecycle. Attach your own processing func- 
tions to meet special needs. 


- Vermont 


“Vermont Views...will have the most timid designer 
riding high in the saddle in no time.” 
—Edgar Bartholomew, Unix Review, April 1990 


Vermont Views is hardware, operating system, and 
database independent. Create a single interface 
and port it easily among UNIX, VMS, DOS, 0S/2, 
and XENIX. Use it with any database that has a C 
language interface, such as Oracle, Informix, 
Clipper, db_Vista, Btrieve, and C-Tree. Run on 
PCs, DEC, NCR, HP, AT&T and others. DOS 
graphics option. Source available. No royalties. 


a 2s ee nom > 


Vermont Views without risk. If not 
satisfied, return for a full refund—anytime. 
Prices; DOS $495: UNIX, XENIX, VMS, OS/2, please call. 


Free Test Drive 
Call 800-848-1248 


Fax 802-848-3502 


Please mention “059” 


Vermont 
Creative 
Software 


Pinnacle Meadows, Richford, VI 05476 
Phone: 802-848-7731 Telex: 510-601-4160 


Laser Printers 


Yes, Nonlaser Printers Can Be Exciting 


efying conventional wisdom, laser 

printers have no more eradicated dot- 
matrix printers than PCs have eradicated 
terminals. In fact, dot-matrix printers have 
thrived for one simple reason: laser printers 
can’t print the multipart forms upon which 
the business world thrives for invoices, 
shipping, and other documents. 

Their segmentation spans from 9-wire 
(or pin) to 18-wire to 24-wire (the wires each 
make impressions on the paper, just as the 
key of a typewriter makes a single im- 
pression; naturally, the greater number of 
pins, the better the quality of the character 
printed). 

For such a heavy-duty dot-matrix printer, 
with 18 or 24 pins, expect to pay anywhere 
from $750 to $6000; Seikosha, Seiko’s divi- 
sion devoted to the dot-matrix market, of- 
fers an 18-pin machine running at 800 
characters per second (cps) designed for 
multiuser applications with mainframe and 
minicomputer compatibility that starts at 
$4495 and goes up with cabling options to 
$5995. Seikosha also comes in at the low 
end with a dot-matrix machine priced at 
$329; other 9-pin machines costing up to 
$850 are available from C-Tech, NEC, Facit, 
Genicom, and Advanced Matrix Technology, 
among others. 

At the high end, the integration of graph- 
ics on the screen has been heating up the 


color printer market in the last year. For in- 
stance, Hewlett-Packard added a 16-bit 
processor and more paint cartridges to its 
PaintJet XL color printer. QMS offers as up- 
grade options 20- and 40-megabyte SCSI 
hard disks for its PostScript printers, while 
Panasonic’s EPL-8543 color thermal trans- 
fer printer—introduced late last year—-com- 
bines black-and-white, grayscale, and color 
printing in one machine. 

Two other important additions in the color 
printer market came last spring. Tektronix 
introduced its Phaser PX ($7995), a Post- 
Script-compatible multitasking thermal 
transfer printer. One of its best features is 
the ability to dynamically switch between 
emulations so that the serial port can han- 
dle Hewlett-Packard graphics language 
(HPGL) files while a parallel port can handle 
PostScript input from PCs, AppleTalk, or 
Macintoshes. 

At the same time, Seiko Instruments 
came out with its thermal transfer ColorPoint 
PS series, desktop PostScript machines us- 
ing the i960 for RISC processing and boast- 
ing print engine technology that eliminates 
the need for wider margins, printing almost 
to the edge of standard pages. 


HB: 


Other printers specifically targeted for 
CAD/CAM include Office Automation 
Systems’ newly introduced LaserPro 
90/8 and 90/22 printers. They offer 
“B-size” HPGL capabilities for proofing 
CAD drawings, and both come with six 
standard printer emulations, including 
HP Series II and 7475A plotter emula- 
tions. An added plus for CAD environ- 
ments: the LaserPros offer proprietary 
fonts that allow users to alter the rotation, 
height, and width of any resident font to 
create italics, superscript, and subscript 
characters, or to create 55 different sym- 
bol sets from 377 basic symbols. 


Start Your Engines... 


The advancements in printers have to 
start with printer engines. Hitachi is al- 
ready targeting this area. Its new printer 
engine-the guts of the machine-targets 
original equipment manufacturer 
(OEM) markets with a 600-dpi resolu- 
tion for integration into publishing and 
typesetting systems. The SL-2000HR 
is available for traditional paper sizes 
and 11.7-by-16.5-inch sizes used in peri- 
odical publishing and other large-scale 
layout needs, such as for advertise- 
ments. 

In addition, LaserMaster offers its La- 
serMaster 1000, a printer controller and 
a 400-dpi printer engine, claiming 1000- 


by-1000 dpi resolution with its TurboRes 
technology. Prior to its development, ac- 
cording to LaserMaster, vertical resolu- 
tion of a dot could not be increased due 
to the fixed raster scan rate of the print- 
er’s laser beam and the fixed speed at 
which the paper passes through the 
printer. TurboRes is designed to control 
not only the width but the height of the 
dots. 

Targeting the UNIX marketplace as a 
whole (specifically Altos, NCR, Se- 
quent, and Motorola hosts), Group 
Three Electronics has taken Printronix’s 
12324 printer and developed its Naked 
Laser in both a simplex version and a 
duplex version for printing text and 
forms at high speed. Group Three pro- 
vides clients with application-specific 
diskettes that program the printer in its 
native language, and thus use native 
code for forms, logos, and graphics so 
that the printer can run almost at its top 
speed of 24 pages per minute (ppm) for 
all output. 

For machines whose heritage 
stretches back to Johann Gutenberg 
over five centuries ago, laser printers 
are adapting to the needs of a rapidly 
changing environment. By embracing 
many of the advancements of technology, 
all phases of computing—output as well 
as input—keep pace. 


DIALOGIC. 


THE CALL 
PROCESSING COMPANY 
UNIX DEVELOPERS 
CALL ON. 


If you're a UNIX systems integrator, call on us for advanced voice processing 
components. We make it easy to add call processing capabilities to your UNIX 
systems, with superior technology and unequalled customer support. 


Take advantage of Dialogic voice building blocks to design a powerful UNIX- 
based call processing system — quickly and affordably. Use our modular voice 
processing boards, analog and digital telephone interfaces, and UNIX 
development tools. 


We're the technology leader in voice processing. Our new D/120 12-channel 
voice board, UNIX Phrase Editor, and ANI modules, for example. 


And for system flexibility, Dialogic provides you a smooth growth path. Our 
open architecture and DSP-based design let you enhance your system by 
easily adding capacity and features to meet changing market demands. 


To get your product to market quickly, Dialogic offers comprehensive support 
services. We'll assist you with responsive sales engineers, in-depth training 
seminars and detailed application notes. 


You can depend on Dialogic's continued after-sale support. The leading voice 
processing vendors do: we've shipped over 250,000 ports - more than any- 
one else in the industry. 


We've established new standards for quality and reliability. Like our D/4x voice 
boards, which have a field MTBF of 500,000 hours. That's reliability you can 
build on. 


So for both superior technology and unequalled support, choose Dialogic com- 
ponents for your UNIX-based call processing systems. 


Call on us today: 


Dialogic Corporation G 
300 Littleton Road, Parsippany, NJ 07054 i 
Fax: (201) 334-1257 c 
Austin, TX ¢ Atlanta, GA * Boston, MA 

Santa Clara, CA ¢ Brussels, Belgium * Tokyo, Japan Tue Name BEHIND THE VOICE 
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There's a very good reason 
not to hang just any terminal off your 386. 


And here it 1s... 


It may look like a mere terminal but it offers 
e ° ° far greater capabilities. And freedom. It’s 
on. In Pacis detail. SunRiver’s Fiber Optic System. A family of 
high performance graphics and X terminals 
that literally transform the face of UNIX/XENIX. 

Color graphics for UNIX/XENIX. Gone 
are the limitations that restricted remote 
UNIX/XENIX users to character-based 
applications. Now every user can run UNIX/ 
XENIX color applications like Lotus 1-2-3, 
Microsoft Word and WordPerfect. 

Ideal for X development. SunRiver offers 
a full range of support for SCO’s Open 
Desktop and Interactive System’s Architect 
Series. Whether your needs are for application 
development or upgrading your operation, 
SunRiver has the complete solution. 

A totally compatible solution. SunRiver 
distributes 386/486 power to desks up to 
1,000 feet away. They run on a broad range of 
386/486 systems (AT, EISA and Micro 
Channel) and can co-exist with mere ASCII/ 
ANSI terminals without operating system or 
application software changes. Peripherals can 
be shared. And you can even use existing PCs, 
ATs and XTs as stations with SunRiver’s 
PC LightCard. 

Easy to afford. With prices starting at 
$699, you can easily afford this 386/486 
UNIX system with high-performance graphics 
for every user. See the difference for yourself 
m= — in graphic detail. Ask for a demonstration. 
For a free brochure and the name of the 
dealer nearest you, call 1-800-635-8069 or 


(512) 835-8001. VN 


The LightConnection from SunRiver. 
Bringing high performance bit-mapped graphics to 


e 
your UNIX/XENIX system as no terminal can. Su Nn R H ver 


CROMReeaO: RAT oh (OroN 


Light Years Ahead 


These are registered or unregistered trademarks of the following companies: SunRiver Corporation with its logo is a registered trademark of SunRiver Corporation; 386 and 486, Intel Corporation; UNIX, AT&T Corporation; 
XENIX, Word, Microsoft Corporation; Lotus 1-2-3, Lotus Development Corporation; WordPerfect, WordPerfect Corporation; XT, AT, Micro Channel, International Business Machines. 
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Product Review 


NORTON UTILITIES 
FOR UNIX—AT LAST? 


By Harley Hahn 


o many DOS users, the 

Norton Utilities are synony- 

mous with the operating sys- 

tem. They do for DOS what 
commands like 1s and £ind do for 
UNIX. This begs the question of wheth- 
er UNIX needs software like the 
Norton Utilities, no matter how well 
designed and affordable. The 
Norton package scores high on af- 
fordability, but its interface is a con- 
fusing mix of DOS and UNIX. 


The famed utilities of the DOS world arnves, 


but are they needed? 


If you’re a system manager or shell 
wizard, you might thumb your nose at 
the Norton Utilities. After all, you’ve 
probably got your own set of utilities 
(custom written or gleaned from the 
Internet). But you might not have a 
utility that restores deleted files—the 
single, most popular program in the 
Norton package—although unerase pro- 
grams are available on the Net as well 
as from rival utility maker Lone Star 
Software Corp. (see sidebar). 


Current File Selection 


Current Directory: /usr/peter 


File Specifier: « 


Ouner Group 
phonenuns 

Rx06161 

«No Filenane> 

<1 2868> 

Ex60161 

(No Filenane> 


Size Erase Tine Status 


Err 


PREF 


scroll through the list ef selections or sodify their status ~ Morton Usirase 


With the Norton Utilities, UNIX users are provided with a software package that 
allows them to recover files that were inadvertently erased. 


If you’re a new system administrator, 
or a business owner needing to provide 
a consistent file system interface, the 
Norton Utilities offer an easy-to-learn 
complement to UNIX itself. 

Titled “The Norton Utilities for 
System V,” the UNIX package runs on 
386-based PCs running UNIX 386 
from Interactive Systems Corp. and 
AT&T System V 3.2 and 3.2.2. The 
UNIX version of the utilities was written 
by Segue Software (Santa Monica, 
Calif.) and is marketed by Interactive 
Systems, under license to Peter Norton 
Computing (Santa Monica, Calif.). Inter- 
active plans to port the package to 
SCO UNIX, HP-UX, and SunOS by the 
end of 1990. 

The list price for the Norton Utilities 
is $295. Licensing is by CPU and allows 
any number of users. The software 
works with standard terminals as is; 
nothing special needs to be installed or 
configured. 

For this review, the Norton Utilities 
were tested on an IBM PS/2 model 70 
486, running Interactive UNIX version 
2.2. Because the UnErase utility re- 
quires Streams, you also may need to 
rebuild the kernel. 


Welcome to NU 


Circa 1984, the Norton Utilities (or NU 
as they are known at the command 
line) were spawned from a single 
program, the famous UnErase utility 
by Peter Norton. At the time, Norton 
was known mostly as a columnist 
and computer book author, but he has 
since become the only computer 
personality to grace a Dewar’s liquor 
advertisement. 

continued 
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During the next few years, the 
Norton Utilities grew, and within a 
short time, similar programs appeared 
on the DOS scene (XTree, PC Tools, 
and the Mace Utilities). UNIX users 
during this time had no need for such 
software because the majority of users 
were highly skilled or had access to a 
system administrator or two. 

The DOS Norton Utilities (Advanced 
Edition) consists of 27 separate pro- 
grams and retails for $150. The UNIX 
version consists of 18 utilities (listed in 


Perhaps the most fre- 
quently asked question 
about the Norton Utilities 
is how does the UnErase 
program work? 


the accompanying table). Fortunately, 
the most important utilities are included 
in the UNIX package. Those omitted 
are not as useful in a UNIX environment, 
such as the disk sorting and volume 
label utilities. 

The utilities cover a variety of areas: 
file and directory manipulation (NFD, 
NFF, NFI, NFS, NLD, NCD, NTS, NUE, 
Purge, WipeDisk, WipeFile), disk man- 
agement (NDE, NDI, NDT), shell 
programming tools (NSE, NTM), and 
Norton Utility management (NCC, NI). 
You can use them from the command 
line or via a full-screen interface. Addi- 
tionally, you can run the entire package 
in full-screen mode by using the Norton 
Integrator. 

For the most part, the UNIX pro- 
grams are based on their DOS counter- 
parts, but they have been rewritten and 
given new interfaces. For a few of the 
utilities, the only resemblance to the 
DOS program is the name. Count on 
having to spend some time orienting 
yourself, even if you are an experienced 
DOS user. 


How Does UnErase Work? 


Perhaps the most frequently asked 
question about the Norton Utilities is 
how does the UnErase program work? 
In DOS, you can access data in an 
erased file until the actual disk blocks 
are reused. With UNIX, an erased file is 
gone for good, as you know if you have 
ever mistakenly entered the wrong mv 
or rm command. 

UnErase uses a pre-emptive strategy. 
Erased files are not deleted—-they are 
saved by a daemon. Likewise, files that 
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Norton Utilities 


Programs of the Norton Utilities 


UNIX Utility Description 


DOS Equivalent 


nec Norton Control Center - 


ned Norton Change Directory NCD 

nde Norton Disk Explorer NU 

ndi Norton Disk Information DI 

ndt Norton Disk Test DT 

nid Norton File/Date FD 

nff Norton Find File FF 

nfi Norton File Info Fl 

nis Norton File Size FS 

ni Norton Integrator Ni 

nid Norton List Directories LD 

nse Norton Shell Enhancer : BE 

ntm Norton Time Mark 1M 

nts Norton Text Search 1S 

nue Norton UnErase QU/NU 
purge purge deleted files - 
wipedisk remove files from disk WIPEDISK 
wipefile remove data from file WIPEFILE 


would be overwritten by amv command 
are also saved. When you need to Un- 
Erase a file, it is a simple matter for the 
utility to restore it to your directory. 
This system is maintained by daemons, 
one for each file system. 

The UnErase facility comes with an 
elaborate system that gives the system 
manager full control. You can specify 
which files are retained and for how 
long. Overall, this provides for a more 
foolproof system than DOS. You can al- 
ways get back your entire file, as long as 
its retention time has not expired. 

Unfortunately, the nature of the sys- 
tem means that you cannot restore files 
until UnErase is installed and activated. 
With DOS, you can erase an important 
file, rush out, buy the Norton Utilities, 
and use them immediately to retrieve 
the file. With UNIX, you have to plan for 
disaster. 

One big drawback to UnErase is the 
longer it retains files, the more disk 
space it uses. An alternative way of re- 
storing deleted files is to read the file 
data from the system’s free list and then 
reconstruct the file. Because the sys- 
tem updates the free list frequently, this 
method must reconstruct the file short- 
ly after its deletion. 


Changing Directories 
Another common question about the 


Norton Utilities is how does the ned 
program change your directory? After 


all, programs run as child processes 
and cannot change the environment of 
the parent. If you run a program to 
change your working directory, the 
change is lost as soon as the program 
ends. 

To circumvent this problem, the ned 
command is implemented as a function 
(for the Bourne or Korn shells) or as an 
alias (for the C shell). When you enter 
ned, the function or alias invokes a pro- 
gram named ncdemd. The output of 


Unfortunately, the nature 
of the system means 
that you cannot restore 
files until UnErase is in- 
stalled and activated. 


ncdemd is the name of the directory of 
the target directory. This name is fed to 
the standard cd command at the level 
of your main shell. 

The internal workings of ned are 
transparent. All you do is specify the di- 
rectory you want, and ned changes into 
it. If you do not enter a full path name, 
ned makes a best guess at the directory 
you want. For instance, entering ned 
bin gives you the first directory with 


s The EXB-8200 ape 

has become the standa' fo | 
capacity data storage. With one 
compact cartridge, you can bac Tee 
up to 2.5 gigabytes of data, a feat | at 
previously required eighteen reels 

of 9-track tape. | Most importantly, 
the EXB-8200™ saves time and labor, 
backing up an entire network virtually 
unattended. il! The EXB-8200™ costs 
less than other tape backup systems, 
and it's ready to use with most UNIX™ 
systems including Sun SPARCstiations, 
Hewlett-Packard, AT&T, and others. 
The EXB-8200™ comes with a one year 
overnight replacement warranty. 

@ If you want to take a giant step for- 
ward in efficiency and convenience, 
give us a Call. 


1-800-359-0704 


PERFECT BYTE, INC. 


7121 Cass Street» Omaha, NE 68132-2652 + USA 
Phone 402 554-1122 


FAX 402 554-1938 
Email uunet!pbilexb8200 exb8200W pbi.com 


SONY 


MP Metal PARTICLE TAPE 


EXB is a trademark of EXABYTE Corporation. Sun, Sony. Hewlett-Packard, and AT&T are registered trademarks of Sunt, Sony, Hewlett-Packard, and AT&T respectively. co 


Save Your What? 


Norton Utilities 


f you’re the type that likes to skydive 

without a parachute, you won’t be 
interested in Lone Star’s Buttsaver. In spite 
of its unusual, albeit descriptive, name, the 
program does what it claims to do, restore 
accidentally erased files-be they ASCII or 
binary. 

The program is not a disguised rm that 
keeps a file of deletions. Instead, it reads 
the file system's free list to identify the last 
real deletion made. | was impressed with 
the program’s modest size: it’s less than 18 
kilobytes, and runs on SCO XENIX and 
Alto’s UNIX. 

Using the program is a snap: just type 
buttsaver right after erasing a file you 
wanted to keep. Command line options 
tell it the lost file’s name, size, and type. 

If you are trying to restore a binary file, 
execute Buttsaver as soon as possible. 
| encountered no problems unless | 
performed file operations—such as creating 
a file using vi—-between erasure and 
restoration. The message here is to use the 
program as soon as you notice an 
accidental erasure. 

With ASCIl files, you have a lot more 
latitude. | created six files each of about 20 
kilobytes, and each with a “.doc” extension. 
Later, | typed rm *.doc. Normally you 
would not imagine seeing any of the files 
again. | ran Buttsaver, which restored 130 
kilobytes into a file named “saved”. | was 
able to load “saved” into vi, and easily 
reclaim the original files. 

With ASCII files, | encountered no 
difficulties, even when other file 
activates occurred before | could restore a 
file from its deleted state. For binary files, 
you need to run Buttsaver before executing 
any other programs to ensure that you 
undelete the file. 


Buttsaver arrives on a single disk with 
four other files: buttclear, quickly, qs, 
and rm1. Pretty amusing names, you must 
agree. buttclear is a security freak’s 
dream-it cleans out a specified amount of 
the free list to ensure that someone can't 
use a utility (like Buttsaver) to reclaim a file 
you really want erased. 

quickly is a shell script that retrieves 
300K from the free list. It's handy when you 
have just erased the *.memo or *.letter files 
in a directory. qs is a script for retrieving a 
single file erased using rm1. rmlisa 
substitute for rm that generates and 
maintains a log file showing the name and 
file size of deletions. While rm1 can make 
file recovery easier, as you don’t have to 
remember the file size and name, it is not 
necessary. Buttsaver works just as well 
with rm. 

Buttsaver and Buttclear are not the only 
products from Lone Star. There’s also 
Lone-Tar, an enhanced version of tar, 
SCO “Crash Recovery System,” and Shell- 
Lock, a compiler for shell scripts. These 
programs list for $285 each, except the 
recovery system is $185, but can be bought 
at considerable savings if ordered as part of 
package deals. 

If necessary, Lone Star will even provide 
an emergency mountable floppy that you 
can use to restore files. | don’t understand 
why someone would not want to just keep 
the program on the hard disk, but if you 
don’t want to, Lone Star will accommodate 
you. 

For more information, contact Lone Star 
Software, 13987 W. Annapolis Ct., Mount 
Airy, MD 21771; 301-829-1622. 


—Harry Avant, Editor-at-Large 


the name bin, say /bin. If you repeat 
the command, ned finds the next direc- 
tory with this name, say /usr/bin. 
You can also enter ned without argu- 
ments. This starts the full-screen pro- 
gram, which displays a diagram of your 
file tree. 

With ned, you can also perform a 
“speed search,” in which you enter one 
letter at a time while the program finds 
the corresponding directory. A number 
of the utilities are of this form: you can 
use them as a simple command, or you 
can invoke a full-screen program. All 
full-screen programs come with con- 
text-sensitive help. 


The Norton Integrator 


The Norton Utilities are a diverse group 
of programs. Like the DOS version, 
there is a program to tie it all together: 
ni, the Norton Integrator. 

The Norton Integrator is a fullscreen 
program that displays all the utility 
names on the left side of the screen. You 
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use the cursor keys to move from one 
name to another. As you point to a 
name, the right side of the screen dis- 
plays help text. The bottom line displays 


The Norton Integrator 
is a full-screen 
program that displays 
all the utility names 


on the left side of 
the screen. 


the command name, where you can 
enter options and parameters. 

The Norton Integrator provides a 
simple way to use and to learn about 
the various utilities. Perhaps the most 
impressive program is nde, the 


REVIEW HIGHLIGHTS 


The Norton Utilities 
for System V 
Interactive Systems Corp. 
2401 Colorado Ave. 
Santa Monica, CA 90404 
800-346-7111 


Well programmed, useful utilities, 
oriented towards file, directory, and 
disk management. Includes unde- 
lete feature, optional menu-driven 
interface, works with terminals. 


Documentation is not up to the 
standard Norton quality; look and 
feel is neither DOS nor UNIX. 


Version: 1.0. 

Systems: [nteractive UNIX 2.0.1, 
2.0.2, 2.2; AT&T System V/386 
eh Gian 

Licensing: per CPU; unlimited 
users. 

Pricing: $295. 

Price: $2495 (floating license serv- 
er). 

Support: 7 a.m. to 5 p.m. (PST), 
Monday-Friday, toll-free number. 
Warranty: 60 days on media. 


Norton Disk Explorer. This utility al- 
lows you to view and edit any area of a 
file system and to follow the links be- 
tween related structures. Regular users 
can access files for which they have 
permissions, while the superuser can 
access anything-—including DOS file 
systems. 

The nde utility displays structures in 
an easy-to-understand manner. For in- 
stance, say that you display a super- 
block. nde shows each field and its 
name. It is a simple matter, for example, 
to move to the state flag and edit it. 

Obviously, this is a powerful pro- 
gram. In principle, a new user could use 
nde as a tool to learn how a file system 
works: one could examine inodes, the 
free block list, individual sectors, and so 
on. However, one of the fundamental 
design goals of UNIX is to ensure that 
users do not need to understand such 
details. My guess is that nde will re- 


Staying Cool 

For smooth integration of DOS and UNIX, 
ICE.TEN is still the industry standard. It 
provides memory resident Wyse 60 or SCO 
Color Console ANSI emulation (deja vu), 
easy file transfer (ucopy), and a DOS 
command shell (dshell) for UNIX or Xenix. 


Introducing Host Print™ 

Now with Host Print, ICE.TEN.PLUS allows 
a DOS application to print transparently to 
any UNIX or Xenix printer. 


Perfect with Word 

Perfect with WordPerfect 

With either version you'll get clean perform- 
ance software, fine-tuned for the best UNIX 
and Xenix applications. Mature software 
that works perfectly the first time. 


A Nice Price 

ICE.TEN is $295 per 386 UNIX (or Xenix) 
host, including both DOS and UNIX software 
for the UNIX host and up to eight DOS 
machines. 


ICE.TEN.PLUS is $395 per 386 UNIX (or 
Xenix) host. It allows an unlimited number of 
DOS PC’s. It has features of the standard 
version, plus Host Print, VT220 emulation, 
and speeds up to 115K baud. 


Wired for ethernet? ICE.TCP is DOS TCP/IP 
with ICE.TEN emulation. 


For more hard, cool facts, just give us a call. 


James River Group Inc 
125 N First St Minneapolis MN 55401 USA 
612-339-2521 


James River Group 


4 Remove User 
SA Create Group 


SELEMEL Scrollable 


Learn C on TV 


_A Programmer's Introduction to C 


Part 1 

This part provides a thor- 
ough introduction to basic 
C Programming features. 
The course consists of 2 
hours of video instruction 
and a 200-page manual. 
¢ Data Types 

Operators 

Expressions 

Strings 

Functions 

Arrays 

Pointers 


Reduced Price! 


Part 1 and Part 2 Together $295 


MENUIKX, SYSIX, SYSTEM-IX, for UNIX, XENIX & DOS 


g NSNANANAANS 


= 


Part 2 
This part begins where part 
1 ends and covers C’s pro- 
ject development features. 
The course consists of 2 
hours of video instruction 
and a 170-page manual. 
File I/O 
Dynamic Memory 
Command Line Arguments 
Preprocessor 
Variable Scope 
Storage Class 
Structures 
Unions 


Berkeley Decision/Systems 
803 Pine Street 
Santa Cruz, CA 95062 
408-458-9708 
Fax: 408-462-6355 
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Norton Utilities 


main a tool for experts who, on rare oc- 
casions, need to roll up their sleeves 
and get their hands dirty. 

The rest of the utilities perform a va- 
riety of useful functions much like the 
DOS utilities. But even if you are a vet- 
eran DOS user of Norton Utilities, do 
not expect to walk right in and feel at 
home. 


Not UNIX, Not DOS 


The Norton Utilities for System V are a 
blend of UNIX and DOS. They display a 
strange persona: a look and feel that is 
neither DOS nor UNIX. Most of the 
look is DOS, but the feel is strange. 
Moreover, the commands do not fit 
well into the UNIX culture. For exam- 
ple, the syntax does not follow the Sys- 
tem V recommendations for getopt or 
the newer getopts. And the messages 


The Norton Utilities for 
System V are a blend of 
UNIX and DOS, with a 
look and feel that is 
neither UNIX nor DOS. 


are far more verbose than standard 
UNIX. When you ask for help, the text 
is always preceded by four lines of copy- 
right citations. Experienced UNIX users 
will encounter mild culture shock. 

Perhaps the most disappointing 
change is that of the point of view. The 
DOS Norton Utilities are oriented to- 
ward solving your problems. The docu- 
mentation reads as if Norton himself is 
sitting beside you. The UNIX manuals 
and on-line text are adequate, but 
nothing special. Sadly, they have re- 
placed the neighborly Norton style with 
standard techno-speak. The product 
also lacks man pages. 

Despite its irregularities, which are 
mostly cultural, Norton Utilities for 
System V is a good product. Albeit, 
much of the functionality provided by 
the package already exists in the form 
of UNIX commands, but maybe it’s 
worth $295 to have the power to un- 
erase files. O 


Harley Hahn is a nationally recognized 
book author, consultant, and analyst 
on UNIX topics. He is based in Santa 
Barbara, Calif. 


I've never met a 
benchmark | didn't like! 


EQUI NOX fie. 


EQUINOX | 


Peete f 
a _—_— 


MEGAPORT 


The highest performance multiuser boards - guaranteed! 


Equinox MEGAPORT boards are the 
fastest multi-user boards available, 
and we guarantee it. All other 
boards use off-the-shelf UARTS, 
microprocessors and software. 
Only MEGAPORT uses Equinox 
custom chips to perform serial I/O 
in hardware not software. 


So put us to the test. Use our 
competitors’ benchmarks or write 
your own. If you find another board 
with higher throughput and lower 
CPU overhead we'll take the board 
back.t 


But even the best benchmark can't 
demonstrate how well a board 
performs in real life under a heavy 
load. So we invite you to try a 
MEGAPORT in your own system. 


And while you're at it, compare 
these other MEGAPORT features to 
the board you use now: 


¢ 12 or 24 port models instead of 8 or 16 
¢ lowest cost per port 


¢ “soft-configured’ - no straps or dip 
switches to set 


¢ no interrupts, 1/0 addresses or DMA 
channels to program 


* no on-board firmware to upgrade 
¢ installs anywhere in memory 

¢ 3 year warranty 

¢ up to 192 ports per system 


* complete with easy to install drivers for 
SCO XENIX and UNIX System V/ 3.2 


¢ flexible cabling options 


We know that under your most 
critical test, with live users (not 
canned benchmarks) the crisp 
response of MEGAPORT boards 
will deliver 100% satisfaction. 
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The low-profile ribbon cable snaps onto the MEGAPORT board. 
Equinox wiring accessories convert to your choice of RJ-11 
modular jacks, DB-25 panels or punch blocks. 


EQUINOX 


Equinox Systems Inc. 

14260 SW 119 Avenue 

Miami, Florida 33186 
800-328-2729 

305-255-3500 

1Call for complete details on our "bet you cant beat us in a 
benchmark" evaluation program and to receive MEGAPORT 
benchmark results using the Digiboard and Anvil tests. 
UNIX is a registered trademark of AT&T, XENIX is a registered 


trademark of Microsoft Corp, Equinox and MEGAPORT are 
trademarks of Equinox Systems Inc. 


THE TOOLBOK 


. F A 


OW USE 4GL SPEED & C SOURCE CODE 
POWER WHEN DESIGNING YOUR DBMS 
Whether you need the development 


speed and convenience of 4GL program- 
ming or the low-overhead power capabilities of C 
source code, The ToolBox by FairCom can meet the 
requirements of any professional developer! 


INDUSTRIAL STRENGTH TOOLS 


Develop applications the way you want with The 
ToolBox’s industrial strength tools. 


c-tree® 

DATA FILE MANAGEMENT 

= Portable. Used in over 100 system 
environments 

a Optional client/server 
architecture 

a Variable length 
records 

= Key compression 

= Ascending / 
Descending key 
segments 

a Dynamic space 
reclamation 

a Fixed & variable length 
key fields 

a Advanced, high-speed B+ trees 


d-tree” 

INTERFACE DEVELOPMENT 

= Prototype generation is easy with the RUN utility 
= C-tree interface streamlines data base operations 


a Dynamic Development -- Interface/Resources mgmt. 


= Complete screen handler creates entire windows 
= HELP management assists with pop-up menus, etc. 
= Menu management -- Pop-up, Pull down, Lotus, etc. 


| R Cc O 


r-tree® 

REPORT GENERATION 

= Create or change reports without C programming 

= Multi-file access with virtual fields & records 

= Complete layout control with conditional page 
breaks, conditional output and headers/footers for 
each break 

a Dynamic format specifications w/horizontal repeats 
= Powerful set functions & automatic accumulators 

a Arbitrarily complex selection criteria 


SOURCE CODE POWER 
AND 4GL FLEXIBILITY 


Now you can create applica- 
tions using the methods you 
like — whether it’s 4GL con- 
venience ( Special Edition) 
or the C source code power 
(Professional Edition) of 
The Toolbox Series from 
: FairCom. No matter 
which one you choose, both 
products boast unparalleled portability 
and performance. 


NORISK, 30 DAY MONEY-BACK GUARANTEE 
Order The ToolBox and use it for 30 days. No risk. If 
The ToolBox doesn’t meet your development needs, 
just return the entire package for a full refund. 


CALL (800) 234-8180 TO ORDER YOUR COPY OF 
THE TOOLBOX TODAY! 


gPe, FAIRCOM CORPORATION 
‘ou? 


4006 West Broadway 
Columbia, Missouri 65203 
(314) 445-6833 m FAX (314) 445-9698 


THE TOOLBOX PRICE LIST 


The ToolBox, 

Professional Edition........... $1,095 
DOS, Unix, Xenix, VMS, 

OS2 Full source, single 


and multi-user support. user only. 


The ToolBox, 
Special Edition 
Microsoft, Borland, Xenix, 
OS2 Object Libraries, single 


Prerrrrrrrrirrrrrrrriiryy 


Upgrade to 
$695 Professional Edition ............. 5400 
Includes overnight delivery. 
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Product Review 


NEW RELEASE 
SHARPENS SABER- 


By Alan Southerton and 
Dave Taylor 


ired of twiddling your thumbs 
as your latest code compiles? 
The Saber-C programmer’s 
environment gives you a use- 
ful alternative—an interactive work- 
space, interpreter, incremental linker/ 
loader, source and object debugger, and 
code and data browser. This productivi- 
ty tool is definitely the best thing to hap- 
pen to C programming in UNIX since 
BSD brought forth its dbx debugger. 

In its 3.0 release, Saber-C makes a 
statement about the future of UNIX pro- 
gramming: you don’t have to get into 
computer-aided software engineering 
(CASE) to debug and manage your 
code files, and still be part of a larger 
force of programmers. In the DOS 
sphere, this comes as no news to 
Microsoft and Borland International 
who, among others, have provided nifty 
tools since the mid-1980s. Such efforts 
have spurred a new genre of pro- 
grammer’s productivity tools, and 
Saber Software deserves a high stand- 
ing in this genre. 

Saber-C is more complete than a 
DOS product-and more on-target than 
existing UNIX products such as the 
Network Software Environment from 
Sun Microsystems and CASEdge from 
Hewlett-Packard. For X Windows pro- 
grammers, Saber-C is also the next best 
thing to an actual user interface man- 
agement system (UIMS). Charles 
Haynes, the principal architect of the 
X11 toolkit, credits Saber-C with im- 
proving his productivity by three times 
over other tools. 


Now in tts third version, Saber-C matures, 
adding a project mirroring facility and 


object code debugging 


Release 3.0 not only brings maturity 
to Saber-C in the form of enhanced 
error reporting and more customiza- 
tion, it also offers new tools to automate, 
including project mirroring. Simply put, 
a “project” is a mirror image of your 
present environment, which you can 
save in a file of up to 10 megabytes or 
record in a script file. Either way, you 


can pick up in the morning where you 
left off the night before. 

More importantly, the new release 
adds object code debugging (including 
systems libraries) to the interpreted 
Saber-C environment. The object code 
debugger lets you set breakpoints, 
define actions, and use step and next op- 
tions in already loaded object code files. 

continued 
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A Saber-C window is divided into the source panel, the options panel, the message 
panel, and the workspace panel, which features options for debugging. 
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Saber-C 


Setting an Action Point in a Program 


4 - > action "test.c":8 


Setting action at "sort.c":23, main (). 
Enter body of action. Use braces when entering multiple 


statements. 
action =>". { 
action +> int j; 
action +> for (j=0; j <= i; j++) 
action +> printf("Zd: %da ", gj, testlist[j] ); 
action +> printf(".\n"); 
action +> 


} 
action (1) set. 


The new release also adds a well-crafted 
error browser to fix syntactic and semantic 
errors, more support for large package 
debugging, and performance and inter- 
face improvements, including a menu 
bar at the top of each Saber-C window. 

The biggest limitation to Saber-C is 
that it currently only runs on Sun sys- 
tems and the DECstation systems. At 
$2500 a license (a floating license at 
that), it should get a lot of sales in these 
markets. For this review, we opted to 
use a Sun 386i to evaluate both the 
SunView and X Windows version of the 
product. We found that except for 
window manager differences, SunView 
and X Windows products offer essen- 
tially the same interface. 

The installation was professionally 
designed. The only problem we encoun- 
tered was a “could not uncompress” error 
when we installed the X Windows inter- 
face (and this only occurs as a result of 
using the bar utility on Sun 386i systems). 


Saber-C Improves Debugging 


If you've ever seen a message like “seg- 
mentation fault” (core dumped), you 
know how little support the operating 
system has for finding run-time, semantic, 
or logic errors in programs—even with 
extensive use of programs like lint. 
You could use a debugger, from the 
primitive assembly-level adb to dbx or 
edb, depending on which version of 
UNIX you're using. 

There are even graphical interfaces 
to some of the debugging environments, 
like xdb for the X Windows and dbx- 
tool for the Open Look graphical inter- 
face system. None of them really help 
with tracking down logic problems, 
though, and it’s still up to you to dig 
through the information, interpret it as 
best you can, and track down the bugs. 

Most traditional UNIX programmers 
use a couple of essential tools in a tight 
loop while developing: an editor; a com- 
piler (through the use of the invaluable 
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make facility, which ensures the mini- 
mal subset of the source files are rebuilt 
after each edit session); and either the 
UNIX environment itself to run the pro- 
gram, followed by a debugger, or direct 
invocation of the debugger. 

In Saber-C, by comparison, all of the 
functions performed by the various 
UNIX utilities are in the Saber environ- 
ment. In fact, Saber-C comes with a com- 
plete C interpreter, to avoid the perfor- 
mance penalties of the compile, plus a 
load debugger and a start debugging 
loop (typically anywhere from a few sec- 
onds on a short program, to many minutes 
for a large program with many changes). 

With Saber-C’s debugger, you can 
insert lines of code in your C source or 
object files to track down problems, with- 
out modifying the actual source. For ex- 
ample, in Saber-C, you can add an extra 
output loop by simply typing in the com- 
mand sequence (see figure) in the com- 
mands window. At the next invocation 
of the program, it would properly include 
output from those action instructions, 
along with the rest of the program. 

The interpreter especially comes in 
handy in X Windows. You can work on 
your code in the Saber-C window and al- 
most immediately see the result of re- 
cent modifications to your code. While 
this is a far cry from a product like Sun’s 
Guide or Visual Edge UIMX (see “Many 
Paths to X Window Programming,” 
UNIXWORLD, May 1990), it’s a lot more 
productive than the command line. For 
latter stage development of X products, 
Saber-C comes in handy. 


Realistic Interface 


A Saber-C window is divided into four 
panels: the source panel, which displays 
source code; the options panel, used to 
invoke run-time and load-time context- 
sensitive commands; the message 
panel, which displays status and error 
messages; and the workspace panel, used 
to enter commands from the keyboard. 


Saber-C 
Saber Software Inc. 
185 Alewife Brook Pkwy. 
Cambridge, MA 02138 
617-876-7636 
saber@saber.com 


Well-engineered, flexible pro- 
gramming environment that 
makes programmers more pro- 
ductive; complete with network 
license server. 


Window management needs 
tweaking, interpretive C might be 
inappropriate for very large pro- 
grams. 


Version: 3.0. 
Systems: Sum (all architectures), 
DEC (DECstation, VAXstation). 
Price: $2495 (floating license 
server). 

Support: 9 a.m. to 5 p.m. (EST), 
Monday-Friday; $375 software 
maintenance plan. 

Warranty: 30 days on media. 


At the top of the window is the new 
menu bar, which offers options for files, 
project, execution, debugging, and cus- 
tomizing. Each panel—with the excep- 
tion of the options panel-also supports 
a true pop-up menu that you can display 
anytime the window has the focus. 

Learning aids include an excellent 
tutorial and instructions on how to use 
the various capabilities of the program 
to track down and fix them. The tutorial 
also teaches how to use the less-aesthetic, 
though useful ASCII or “dumb termi- 
nal” interface, one that obviously hasn’t 
the capability of using the graphical 
window interface and mouse. Actually, 
offering an ASCII interface to the pack- 
age shows that Saber recognizes that 
not every site can afford to offer each 
engineer an expensive graphical work- 
station environment. 

Of course, if you really can’t quite 
figure out (or just plain don’t like) the 
button, window, and control panel lay- 
out, it’s all configurable-including 


Choose It 
and Use It. 


Remember when you were a little kid? 
Put a penny in the gumball machine and 
wait to see what would roll out. Sure, you’d 
want the red one but it seemed like the 
green one would always appear. Until now, 
using a video display terminal was like 
buying a gumball. Cumbersome setup menus 
and complex commands would leave you 
hoping for one result but receiving another. 

With the Infinity Series from Falco Data 
Products, you always know what you’re 
getting. The Infinity Interface makes sure 
of that. Employing a DOS application-like 
feel, the Infinity Interface effortlessly 
guides you through terminal setup and 
windowing configuration. With a mouse or 
a cursor, you choose the configuration and 
windowing capability and use the full 
power of the world’s most technologically 
advanced video display terminals. Point 
and choose. No cryptic commands. It’s 
that simple. 

It’s also what you would expect from 
Falco—a VDT industry leader for ten 
years. So, rather than spending your 
pennies and hoping that what you see is 
what you’ll get, call Falco and choose your 
favorite flavor. ANSI, ASCII, or Multiple 
Personality. With or without graphics. The 
choice is yours. 


1-800-FALCO-4-U 


ee | yes Falco Data Products, Inc. 
* Sunnyvale, CA 94086 

Tel: 408-745-7123 

FAX: 408-745-7860 


Falco-Europe 
Tel: (33) (1) 3043-1446 
FAX: (83) (1) 3064-0557 


All trademarks are registered to their respective owners. 
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This is what 
PostScript’ software is to 
a laser printer. 


It's the best part. Which means if you want the most out of your laser printer, make sure it has 
PostScript software from Adobe Systems inside it. Whether you depend on lines that rotate or lines 
that communicate, PostScript printers are a real treat. So call Adobe” at 1-800-952-6300, 
Dept. 187, for the complete list. Simply stated, they can’t be topped. 


POSTSCRIPT’ 


From Adobe Systems 
The Best Part Of A Laser Printer™ 


"The Best Part Of A Laser Printer" is a trademark of Adobe Systems Incorporated. Adobe, PostScript and the PostS are trademarks of Adobe Systems Incorporated, registered in the U.S.A. 
© 1990 Adobe Systems Incorporated. All rigl served. 
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SmartLynx AT)" the intelligent multiport serial adapter from Quatech, 
supports DOS and the most popular multi-user operating systems for 
the PC-AT™and compatibles: INTERACTIVE 386/ix and VP/ix, 
Microport 286/386 and DOSMerge, PC-MOS/386, QNX, SCO XENIX 
286 and 386, SCO VP/ix, and SCO UNIX System V/386* 

SmartLynx AT has an on-board processor that takes the burden of 
communication management off your CPU. The 8-port model connects 
up to eight terminals and printers, and the 4-port model can support 
RS-422. Both have field-tested reliability. Running a PS/2® system? 


SmartLynx MC™ gives you similar advantages. 
C2 QUATECH 


For order info, call: 1-800-553-1170 
662 Wolf Ledges Parkway 


‘The following names are either trademarks or registered trademarks of the companies indicated. SmartLynx 

AT and SmartLynx MC, Qua Tech, Inc.; PC-AT and PS/2, IBM Corporation; MS-DOS and XENIX, Microsoft 

Corp, INTERACTIVE 386/ix and VP/ix, INTERACTIVE Systems Corp. and Phoenix Technologies Ltd., Microport 

and DOSMerge, Microport Systems, Inc.; MERGE, Locus Computing Corp., PC-MOS/386, The Software Akron, OH 44311 
Link; QNX, Quantum Software Systems Ltd.; SCO, The Santa Cruz Operation; UNIX, AT&T 
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MEGASCORE, INC. 


AND RealWorld = 
THE SMART CHOICE IN ACCOUNTING SOFTWARE 


Come to the people RealWorld chose to port their own source code to the XENIX operating 
system ... MEGASCORE. Established in 1978. 


Version 5.0 Now Available - All versions supported 


Over 200,000 Satisfied End Users And Dealers In: 
e Accounts Receivable e Order Entry/ Billing 

e Accounts Payable e Payroll 

@ General Ledger e Purchase Order 

e Inventory Control e Report Writer e Extended Features 
© Job Cost e Sales Analysis e Order Entry Plus 


Available for UNIX, AIX and XENIX on most popular platforms including: 


e Point of Sale 
e Retail Inventory Control 
(with Serial Inventory 


e IBM eSUN eNCR e Motorola e Altos e Kowin e Compatibles 
e AT&T eMIPS eUNISYS~ e Tandy e Arete eCromenco’ e And Others 
The Megascore Experts: 


Megascore employs a highly trained staff to support dealers as well as end users. Our professionals 
stand ready to answer questions pertaining to any RealWorld or UNIX system. The Megascore 
Team is committed to providing service and quality in business software. 

RealWorld Is #1: 

RealWorld is #1 in user friendliness, manufacturer support, demonstratability, dealer margins, 
features, technical performance, documentation and adaptability. Megascore backs RealWorld 
with unparalleled support, self running and interactive demos and excellent reseller margins. 
Megascore also supports older versions of RealWorld software as well as modifies the RealWorld 


1-800-356-8560 


CALL ONE OF OUR SALES REPRESENTATIVES TODAY. 
XENIX isa trademark of Microsoft Corporation @ UNIXisa trademark of AT&T Bell Labs @ Registered trademark RealWorld Corp. @ AlXisa trademark of IBM 


Dealer Inquiries Welcomed. 
MEGASCORE, INC. rue accountinc sysTEM PEOPLE 
219 Paterson Avenue, Little Falls, NJ 07424 201-256-8560 / FAX: 201-256-7296 
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Saber-C 


switching to a Motif-like 3-D X Windows 
interface appearance. 

As anyone who has worked with 
public-domain software will no doubt 
agree, a truly useful application is much 
more than just a set of source files or 
binary images, and Saber excels in 
these important add-on areas. The doc- 
umentation, in addition to including the 
graphical and ASCII tutorial section, 
also contains a User’s Manual, Reference 
Manual, Index, and Release Notes for the 
current version. 


Debugging, Browser Prowess 


Loading and running a simple test pro- 
gram with Saber-C proved quite 
straightforward: load test .c loaded 
itin, list test .c placed an “active” 
copy of the source in the source panel, 
make test used the previously built 
standard make file to ensure all por- 
tions of the program were up-to-date, 
and run invoked the program and 
stopped at the run-time array indexing 
error inherent in the program design. 
A more complex scenario arises 
when you have a program you're de- 
bugging that has child processes run- 
ning. For example, a typical complex 
program might spawn a child process, 
wait for it to complete, then continue 
processing itself. If, as is quite possible, 
the child process code has some bugs, 
you have a big problem because dbx 
cannot control what occurs during child 


The project browser, 
new to 3.0, is a 
real winner. 


process execution. Thankfully, Saber-C 
treats execution of children identically 
to that of the parent. Tracking child pro- 
cesses correctly is tremendously useful. 

Perhaps the most fascinating and 
useful part of Saber-C is its many differ- 
ent browsers, allowing you to peruse in- 
formation from the flow structure of 
their program-from the value of any P 
arbitrarily complex P data structure to 
the default optional settings of the 
Saber-C environment itself. 

The project browser, new to 3.0, is a 
real winner. You can choose the project 
browser by selecting it from the menu 
or typing contents on the workspace 
command line. The browser then dis- 
plays a separate window (with full use of 
the window manager) that shows all ac- 
tive files, including source, object, and 
library files. Each file has an associated 
icon. By clicking it on, you can display 


Saber-C 


the contents of a file or even list the C 
definitions from the file. When you 
combine this with project mirroring, it 
adds up to a healthy amount of control. 

You can use your own editor with 
Saber-C. The editor works the same as 
if you had invoked it from the command 
line, but the Saber-C workspace menu 
is still available to you. You can also fine- 
tune Saber-C for use with vi and 
emacs (either UniPress or GNU ver- 
sions). Saber-C also provides some of 
its own basic editing options. 

Though the package was generally a 
delight to use, there were a couple of 
problems. The greatest was that with no 
sense of window focus, we spent too 
much time moving from keyboard to 


Saber-C provides some 
of its own basic 
editing options. 


mouse and back (because every time 
any sort of window pops up, the mouse 
must be moved into that window to 
make it “active”). This is mostly the 
fault of the SunView and X Window 
managers. 

Because Saber-C is an interpreter 
rather than a compiler, it has restric- 
tions that the machine itself might not 
have, both on how much code you can 
actually load into the environment, and 
how fast the program executes the 
code. Obviously, as with any debugging 
package, there is a price to be paid for 
the richer environment of the Saber-C 
package, but on slow machines like the 
386i without much memory, the differ- 
ence is sometimes quite noticeable. 
There is no restriction on the size of the 
program that can be loaded and execut- 
ed. And if the program is in object code 
format, it runs at full speed. 

Saber-C is an exceptionally well-engi- 
neered package that truly aids and 
improves the productivity of UNIX pro- 
grammers and engineers. There were a 
couple of quirks in the behavior and ac- 
tion, but when contrasted with the ad- 
vantages, the package is one of the best 
purchases you can make to improve the 
process of creating software on a UNIX 
machine. 


Dave Taylor is president of Intuitive Systems, 
a Mountain View, Calif., consulting firm 
specializing in internationalization, user 
interface design, and software marketing 
strategies. 


Attention all NeXT Software Developers! 


The perfect link between NeXT Step™ and SYBASE™ is now 
available. Objective DB Toolkit is a program designed for the 
serious applications developer who wishes to tap the power of 
SYBASE without having to resortto the intricacies of 3GL coding. 
Objective DB Toolkit's many features fall into three categories: 


1. The SOL Server Interface that makes it much easier to interface with SYBASE 
by allowing access to internal structures and providing for Automatic login 
sequence, multiple database links, multiple database connections and full 
database error management. 

2. The Interface Builder Complement provides for text field templates and vali- 
dations of the type used by most database applications. 

3. The Applications Environment provides a means for attaching processing to 
the object windows and fields. 


Objective DB Toolkit contains over 30 classes (100 utilities) to eliminate tedious 
tasks, and increase productivity dramatically! Objective DB Toolkit has a list 
price of $995 (plus media). To order, contact Professional Software, Inc., 
Lakeside Office Park, 599 North Avenue - Door 7, Wakefield, MA, 01880. Or 
call us at: 


PHONE 617-246-2425 FAX 617-246-1443 


NeXT Step is a trademark of NEXT Computer, Inc. SYBASE is a trademark of Sybase, Inc. 
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C-ISAM* Compatible 


UPCOMPATIBLE 
WITH C-ISAM* VERSION 2.0 


© Both use compatible function calls 
© Both use compatible datafiles 
© Both work the same files at run-time 


WE ADDED: 

@ Extended types and natural ints 

© Strings 

@ Improved file integrity checker 
D-ISAM: 

e@ A complete (B+ tree) filing system 

®@ Manages multiple keys 

@ Uses read only record locking 
PRICE INCLUDING SOURCE: 

®@ $595 (U.S.) for UNIX* & DOS 


MAKES CURSES 
obsolete! 
@ 'W’ is a windowing library for 'C’ 
@ 'W’ gives you prioritized windows 
@ 'W’ offers complete control of 
any terminal 
@ 'W’ drives the DOS Memory map 
@ 'W’ has line graphics and bells 
@ 'W’ has soft keys 
@ 'W’ offers ‘hot key’ control 
@ 'W’ prints screens even in UNIX* 
© Describing terminals is much easier 
with 'W’ than termcap 
@ It's easy to port from curses to 'W’ 
® $295 (U.S.), you get SOURCE for 
UNIX* & DOS 
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BenchMaster: 


e Ultimate 
Stress Test 
or |UNIX Systems. 


BenchMaster & XMaster™- The #1 RTE superior common controller gives you 


benchmarking products that measure total reliable performance evaluations for your system in 
performance for systems running X-windows, _ every contemplated configuration, even for multiple 
traditional ASCII terminals or mixed RTE & systems under test. Fully compatible with 
environments. OSF/MOTIF® and Open Look,® XMaster lets you 

Learn what X-windows can do for you before you benchmark systems running X-clients or X-servers. 
install. Learn how big a load your system can take With BenchMaster, it allows you to establish 
before it’s overloaded. Learn how new hardware will performance levels for any mix of X and ASCII terminals. 
perform before you buy it. For accurate, reliable evaluation of your systems, 


Only BenchMaster, the leader in effective bench hardware and applications, get the only products that do 


marking, and its companion, the — itall... BenchMaster and X Master, 
F/O Cpa emm theultimate UNIX stress test. Call 


new X Master doit all. Stand-alone 
or tandem operation from our or write for data sheets. 
Let us show you what real performance ts. 


12520 Prosperity Drive, Suite 300, Silver Spring, MD 20904 - Phone: (301) 384-1425, Fax: (301) 384-1405 


Registered trademarks are proprietary to their respective manufacturers 
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Product Review 


NEARLY PERFECT 
WORDPERFECT 


By Harry Avant 


ordPerfect 5.0 is a wel- 

come addition to UNIX 

and a must upgrade for 

current users. The new 
version to the nearly three-year- 
old word processor brings with it 
some well-designed UNIX tools, in- 
cluding the ability to format desktop 
publishing documents on a standard 
ASCII terminal. It’s too bad that 
it took the gurus in Orem, Utah, a year 
longer to port WordPerfect 5.0 to 
UNIX than to DOS, but so goes com- 
modity computing. 

A major upgrade to version 4.2, 
WordPerfect 5.0 adds a host of new 
features, including desktop publishing 
tools to integrate text and graphics, on- 
screen print preview, new document 
management commands, and a macro 
editor. For UNIX users, the new prod- 
uct offers simulated graphics on ASCII 
terminals, user-adjustable file permis- 
sions, and a revamped print manager 
and spooler. 

WordPerfect 5.0 is available for sys- 
tems running SCO XENIX. Additional 
releases, including Sun, NCR, and 
UNIX V/386, are planned. Beyond 
that, SCO’s Open Desktop and ports to 
Motif (the Open Software Foundation’s 
graphical user interface), are also 
slated. I evaluated the software on an 
ALR 33/386 system, running version 
2.3.3 of SCO XENIX. 

Installing WordPerfect 5.0 uses the 
standard Orem technique: use tar 
to load an installation script, run it, 
and let the software do the rest. The 
script presents you with a list of termi- 
nals and asks you to name your poison 
(you can choose more than one). If you 
have a nonlisted type, you must use 
wpterm to produce a terminal defini- 
tion file. Setting up printers is as sim- 
ple as terminals. You must identify all 


Mix text and graphics and manipulate to 


your heart’s content 


of the printers that you want to con- 
nect and then specify a definition file 
from a canned list. WordPerfect instal- 
lation assumes you already have the 
printers set up and operational. And 
this is not the time to try to juggle both 
types of printer installation, XENIX 
and WordPerfect. 


Of Terminals and Files 


Forget termcap and terminfo. 
WordPerfect 5.0 uses its own terminal 
definition database, for the limited 
number of terminals currently defined. 
Terminal entries are present for Digi- 
tal’s VT 102 and 220, several Wyse 


terminals, including those with key- 
boards emulating an 89- or 102-key 
IBM PC-style keyboard. Users of 
other terminals will have to generate 
their own definitions with wpterm. 
As noted in the System Administra- 
tor’s Guide, wpterm is not for the 
casual user. It allows you to define ter- 
minal screen attributes, map Word- 
Perfect functions to the terminal’s 
function keys, and define initialization 
values for your terminal. If used cor- 
rectly, you can configure just about 
any terminal to work with this pro- 
gram, and if used wrong, you can 
really hang up the system. 
continued 


WordPerfect 5.0 allows the user to import and position graphic images, as well as 
view what the document will look like, with the page preview mode. 
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Graphics Formats 


Supported 


CGM Computer Graphics Metafile 
DHP Dr Halo PIC Format 

 DFX — Auto CAD Format 
EPS _ Encapsulated Postscript 


__ HPGL Hewlett-Packard Graphics 
Language Plotter File 


IMG GEM Paint Format 

MSP Microsoft Windows Paint Format 
PCX PC Paintbrush Format 

PIC —_Lotus 1-2-3 PIC Format 

PNTG Macintosh Paint Format 

PPIC PC Paint Plus Format 

TIFF Tagged Image File Format 

WPG_ WordPerfect Graphics Format 


File locking is available, but because 
it relies on UNIX alone for this, some 
compromises exist. If you try to re- 
trieve a file opened by another user, 
the system sends the message “File in 
use by {user’s name}.” You can still re- 
trieve the file, but it will be in read- 
only mode. Sometimes the locking 
doesn’t work, and when this happens, 
WordPerfect displays the message 
“Error: System cannot lock remote 
file” Again the file is retrieved in read- 
only mode. It can be altered, but you 
can’t save it under the original file 
name. This system is a little rough 
around the edges, but importantly it 
keeps a document from being edited 
by two or more users at the same time. 

If you have been using WordPerfect 
under DOS, prepare for some changes 
in function key usage. The Alt key, 
when used with a function key, does 
not invoke a WordPerfect command, 
as this is SCO’s default for opening 
another screen. The XENIX imple- 
mentation uses a CTRL-Shift se- 
quence in lieu of the Alt key. If that 
really bothers you, you can write a 
macro to get around the problem. You 
can also use macros that remap the 
whole keyboard if you want. 


Powerful New Features 


New to version 5.0 is a Style feature 
allowing you to combine a series of 
codes that determine an entire docu- 
ment’s format. Styles can be saved, 
and, you can develop a library of them 
for specifying formats for different 
types of documents such as newslet- 
ters or memos. Microsoft Word offers 
this type of formatting control, and 
finally WordPerfect has responded 
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WordPerfect’s 5.0 


in kind. 

One of the most powerful additions 
in this release is the Master Document 
feature. This is a “must-have” capabil- 
ity if you produce long documents. The 
master document defines a control file 
that combines other files, such as book 
chapters, and associated files includ- 
ing tables of contents, indexes, and ref- 
erences. Individual files can be merged 
or separated from the master docu- 
ment as needed. WordPerfect has an 
edge here over Microsoft’s Word, al- 
though it is possible to get similar re- 
sults using Word’s glossaries. 

Macro definition and editing abilities 
are significantly enhanced. A macro 
editor is new, and most macros avail- 
able for the DOS version are usable 
without modification. Macros are a 
timesaver for those cumbersome edit- 
ing tasks performed repeatedly, and 
eliminate the problem of trying to 
remember complex keystroke se- 
quences. A macro language has been 
added to version 5.0. Most macros are 
recordings of keystrokes and com- 
mands, but the language can do much 
more, including support chaining of 
macros, make decisions based on the 


system’s status, and automate the gen- 
eration of previously stored boilerplate 
paragraphs. 

Two new additions are in response 
to requests from version 4.2 users in 
the legal field. Line numbering is used 
to number the lines of a document. 
Several options include numbering of 
blank lines, number every nth line, 


File locking is available, 
but because it relies on 
UNIX alone for this, some 
compromises exist. 


control of number location, and restart- 
ing of numbering on each page. This 
is not visible on-screen unless you slip 
into Page Preview mode. Another ca- 
pability that will interest the legal field 
provides for generation of Tables of 
Authorities. 

DOS users of WordPerfect will be 
startled by the different display LIST 
FILES generates. The familiar listing 


250 Macros for $99 


nyone who writes and has at least two 

fingers can speed the writing process 
and maximize use of their word processor 
by using PsyBorne’s Companion for 
WordPerfect, an easy-to-learn and likable 
product. Companion gives you 250 macros 
ranging in complexity from bolding text to 
automatically cutting and pasting para- 
graphs between documents. Best of all, at 
$99, Companion is a good deal. 

In the world, WordPerfect macros are 
a popular commodity. In UNIX, however, 
Companion marks the first sighting of this 
type of product for WordPerfect. It is a truly 
intuitive product and you'll have most 
of it figured out in an hour or so at the 
keyboard. Its single problem is it originates 
from a DOS house: PsyBorne is new to 
UNIX and its documentation betrays its 
DOS outlook on life. 

Companion was tested on a 386 system 
running SCO XENIX 2.3.2. The product 
comes on one disk and is installed using 
the tar command. After installation, you 
can store the macro files anywhere you 
choose. Companion eliminates the need 
of designing your own library of macros— 
not an inconsequential job to undertake. 

If you want, you can incorporate your own 
macros, but you will also find Companion’s 
library to be well accoutered. 

It takes about 15 minutes to understand 
the macros you will use the most. “B” 
stands for bolding, “U” for underlining, 
“C” for copying, “L’ for lowercase, and so 


on. Couple these letters with a second, 
and sometimes a third and fourth letter, 
and you have a more complex macro. “BL” 
bolds a line, “BW” bolds a word, “BP” 
bolds a paragraph. ““BUL’ bolds and 
underlines a line. 

These mnemonic macros aren't always 
perfect: “G” is the code for paGe, “K” is 
for capitalize because the “‘C” is used 
already for Copy. And while DOS versions 
of Companion provide help screens, the 
UNIX version does not yet have them—you 
are stuck referring to the manual. 

Companion provides two tutorials: a 
beginner’s lesson that the manual says 
will take you an hour, but which reads 
very quickly; and an advanced lesson in 
windows and graphics. The manual, which 
comes in a large, three-ring binder format, 
is instructive, but will likely end up on 
a shelf, covered with dust because the 
product is that instinctive. 

The Toronto, Ontario-based PsyBorne 
was adapting Companion for WordPerfect 
5.0 at publication time. Until then, you 
can use the current version, but it does not 
exploit some of WordPerfect 5.0’s new 
features. No matter what, how can you go 
wrong for $99? The price of the product is 
well worth the week or two it would take 
to create a custom library. 


—Contributed by Amorette Pedersen 


Varnet. 
Redefines | 


At Varnet we recognize that a VAR’s 
reputation — even his very existence 
— depends on his ability to ‘add 
value’ to software, by adapting it to 
the specific needs of his clients. In 
this respect, Varnet’s software offers 


greater Opportunities than ever before. 


4GL/RDBMS 


Varnet’s Fourth Generation (Progress 
4GL/RDBMS) Software and 
Relational Database technology 
typically has one tenth the 
code of conventional 
third-generation Cobol 
and Basic application 
programs. 


The result is dramatically 
reduced development 
and support costs. 
Unprecedented 
flexibility with more 
control and a much 
greater Opportunity to 
adapt the software. In effect, 


considerable ‘value added’ for VAR’s the 


UNIX Advantages 


UNIX provides for portability over a range of 
more than 160 hardware platforms, supporting 


from 1 to over 1000 users. 


Varnet Support 


Varnet’s Solution Library of Financial 


Accounting, Distribution and Manufacturing 
applications have been proven in thousands 


of installations worldwide. 


With Varnet, you can rely on source code 
availability, user-friendly development tools, 
on-line query, program, report generation and 


SQL facilities. 
UNIX is a Registered Trademark of AT&T. 
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Our Hot Line Support and Interna- 
tional Network of Authorized Agents 
provide the finest, most 

extensive service available. 


For more information about Varnet 
Software Solutions and how you 
can apply for Varnet’s new 

Affiliate Program, call or 

fill out the coupon below. 


In U.S. (407) 697-3400 
1-800-858-8963 
In Canada (514) 341-6300 


Yes! I would like to see 
how Varnet’s Solutions 
add up to value. 

Please send me details on the 
following Varnet Solutions: 


ClFinancial Accounting (Distribution 


West Palm Beach, Florida 33409 
Tel: (514) 341-6300 Tel: 1-800-858-8963 - (407) 697-3400 
Fax: (514) 341-6941 Fax: (407) 697-3411 


New York - Los Angeles - Montreal - Toronto - West Palm Beach 


Montreal, Quebec H4P 1H7 
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WordPerfect’s 5.0 


of file names with file size, date, and 
time of last update, has been changed. 
The display now includes the file’s 
name, size, date of last save, number 
of links, permissions, owner, and the 
group name. The ability to change per- 
missions from the LIST FILES display 
is included. If you prefer a conven- 
tional two-column listing of just file 
names and size, the switch command 
will format the display in this manner. 


Is It Desktop Publishing? 


Version 5.0 is more than a word pro- 
cessing program. It can now import, 
position, and manipulate graphic 
images. You control the size and place- 
ment of graphic images, and you can 
lock them to a specific page location, 
or in relation to surrounding text. In- 
cluded are provisions for enlarging and 
reducing an image and rotating it. The 
types of graphic images that can be 
imported are listed in Table 1. While 
the precision isn’t there to qualify the 
program as true page layout software 
or a desktop publishing program, it 
comes close. In terms of graphics sup- 
port, WordPerfect beats the pants off 
of Microsoft’s Word, which in its UNIX 
version does not support graphics. 

WordPerfect Corp. does not describe 
this software as a desktop publishing 
program, although it can integrate text 
and graphics, provide extensive font 
support, support kerning, and many 
other features associated with desktop 
publishing. The primary purpose of 
dedicated desktop publishing pro- 
grams seems to be concentrated in ei- 
ther page or document layout. Some 


A print preview mode 
gives a good representa- 
tion of how a document 
will look when printed. 


programs even separate the text entry 
and manipulation functions from the 
layout features—but this software 
does both. 

So far WordPerfect 5.0 seems to fit 
the description of a desktop publisher, 
but there is one major difference that 
separates word processors from desk- 
top publishing software. A desktop 
publishing package should allow you 
to both view and modify a screen 
image that is identical, or almost iden- 
tical, to the final printed page. With 
WordPerfect you can view, but there 
is no way to modify text or images in 
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WordPerfect 5.0 
WordPerfect Corp. 
1555 N. Technology Way 
Orem, UT 84057 
801-222-5300 


o 


Easy to use and offers complete 
control over text. Imports a large 
number of graphic formats. 


Does not offer the ability to alter 
screen colors. 


Version: 5.0. 

List price: $495 for single-user 
license. Discounts for multiple 
licenses. 

Support: 6 a.m. to 3 p.m. (EST), 
Monday through Friday. No toll- 
Free number, newsletter. 
Warranty: 90 days on media. 


page preview mode. 

A print preview mode gives a good 
representation of how a document will 
look when printed. This mode displays 
headers, footers, superscripts, large 
fonts, and graphic images. How well 
these display depends on the type of 
monitor you have. If you do not have a 
graphic monitor, then the program will 
simulate the images using a line draw 
mode. In this case—I checked it out 
using a VT102 emulation on a PC— 
the rendering is adequate to assess the 
image and text material placement. Of 
course, with an EGA or VGA the dif- 
ference is significant. Page preview al- 
lows you to see an entire page, zoom 
for 2X magnification, or view two 
pages side by side. 

Another difference between this pro- 
gram and a true desktop publishing 
package is the inability of WordPerfect 
to flow text automatically between dif- 
ferent columns on different pages. You 
can do it by cut and paste, but fre- 
quently the printed results will vary 
from what you observed on-screen. 


Faster on DOS 


To get a feel for how the software per- 
formed under XENIX, I replicated an 


early draft of this review until its word 
count reached 8295 words. 

I used dosep to copy this file 
to the DOS partition on the ALR. 
Under XENIX, I used the search com- 
mand to change all occurrences of 
“WordPerfect” to ‘“Wordperfect:’ It 
required 1.5 seconds. I also used the 
program to count the total number of 
words in the file. This required 16 sec- 
onds. Under DOS, the same actions 
required 1 second for the search-and- 
replace and only 4 seconds to count 
the number of words. 

Documentation for the program is 
similar to that supplied for the DOS 
version. It is adequate without any 


In the DOS world, 
WordPerfect Corp. has 
gained an excellent 
reputation for 
customer support. 


major omissions. The tutorial will lead 
you through nearly all of the features 
WordPerfect offers. Two separate 
booklets, one for installation and an- 
other for system administration, are 
provided. 

In the DOS world, WordPerfect 
Corp. has gained an excellent reputa- 
tion for customer support. You can get 
many helpful hints in a couple of 
monthly publications. The first is 
WordPerfect Magazine, published by 
WordPerfect Corp. 

This publication covers all of the cor- 
poration’s products, but there is plenty 
of information about using WordPer- 
fect. The second is The WordPerfec- 
tionist, a newsletter of the WordPerfect 
Support Group in McHenry, Md. This 
magazine is devoted to the nuts and 
bolts of WordPerfect. 

WordPerfect 5.0 lives up to its bill- 
ing. [ think it is the best all-around 
word processing software available. It 
has adequate speed, a rich set of fea- 
tures, and it is suitable for everything 
from simple memos and letters, to 
books and technical documents run- 
ning into hundreds of pages. O 


Editor-at-Large Harry Avant works at the 
Jet Propulsion Labs in Pasadena, Calif., 
where he heads a group that investigates 
tools, techniques, and methodologies related 
to system-level testing. 


Discover for yourself 
why ACCELL is the leading 
application development 

tool for any RDBMS. 

Join us at an upcoming 
seminar in your area. 


The Leaders in Unix RDBMS 
Finally Agree on What's the Best... 


UNIFY‘S “OPEN SYSTEMS 
DISCOVERY SERIES” 
SEMINAR SCHEDULE 


MA Boston lly 24, 90 


NJ Morristown Sly 26, 90 


DC Washington DC--.. Aug 7, '90 


New York Aug 9, '90 


Los Angeles .....-Aug 14, ‘90 


Chicago Oct 10, ‘90 


Washington -..--.. Oct 16, '90 


New York Nov 7, 90 


Their Own Systems. 
Teamed with ACCELL. 


San Francisco .--..Nov 14, ‘90 


Dec 5, '90 
They agree, because you demand it. You asked will run with Microsoft Windows,™ and soon Open 
for open systems, a standard application develop- Look® or Motif® with no additional programming. cain 
ment environment, and an intuitive approach to Try ACCELL/SQL with UNIFY 2000, our Jon 10,"91 
building applications. ACCELL gives you all that, advanced SQLcompliant RDBMS, featuring five 
and more. different access methods and 24 hour uptime Jon 15, 91 
ACCELL integrates powerful fourth generation for OLTP applications. Or use ACCELL/SQL to 
technologies to give you the most complete devel complement your existing database system. eee ee 


opment environment in Unix. The ACCELL generator Because your needs shape the open systems of pieced cS hs 91 


offers a filkin- tomorrow. You, the end users, are the leaders. 

the-blanks Call 1-800-328-0073 now, and we'll send you 

approach to our free guide, “Making the Right Choice in 4G|s.” 

field and 

form defini- tor 29 
tion and is 

completely Apr 4, '91 
“integrated 

with a full 

featured AGL. ACCELl's 4GL has an event driven UNIFY 

structure which reduces development time by a CORPORATION 

factor of 10 over traditional 3Gls. Its unique Simply, Better Applications To register, call 
ZoomView™ feature allows you to open unlimited, 1-800-328-0073. 


overlapping windows. And, you can cut and paste 
ACCELL is a registered trademark, and ZoomView is a registered trademark of 


data between them while remaining in context. Lily pceulensodh Nate Veclee #.culbscoanchk ob iicasch Goiceasion 


ACCELL offers you a choice of character-based Unix is a trademark of AT&T Bell Laboratories, Sybase, SCO/Integra, Open Look, 


Motif, Informix and 


or graphical user interface options. Your applications © Unify Corporation 1990 
grap Pp pp 
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are registered trademarks of their respective owners 


The IBM RISC System/ 


Designing on any other workstation 
s/f 


Whatever you’re creating, you'll sail into a whole up to four instructions per machine cycle, 42 MIPS 
new age with any of the four POWERstations in the and 13 MFLOPS. Suddenly, complex designs don’t 
RISC System/6000 = take eons anymore. 
family. Because The four RISC System/6000 POW ERstations 
POWER (Perform- feature a range of graphics processors from grayscale 
ance Optimization to Supergraphics to satisfy any graphics demand. 
With Enhanced RISC Great news for Power Seekers working on animation, 


scientific visualization, medical imaging and engi- 
neering solutions like CADAM® CAEDS™ and CATIA*™ 
And for electrical design automation, there’s IBM's 


all new CBDS” and an arsenal of over 60 EDA appli- 


processing can give 
you performance 
you ve probably only 


dreamed about: 


IBMis a registered trademark and RISC System/6000 and CAEDS are trademarks of International Business Machines Corporation. CADAM is a trademark of CADAM INC. CATIA is a 
trademark of Dassault Systemes. CBDS is a trademark of Bell Northern Research poration. 
HAGAR THE HORRIBLE Character(s) © 1990 King Features Syndicate, Inc. © IBM Corp. 1990, all rights reserved. 


6000 family. 


will seem downright primitive. 


cations from more than a dozen vendors. 

With every POWERstation, you can get an almost 
unimaginable palette of 16 million colors, which gives 
you 3D images so realistic, they fairly leap off the 
screen, with super sharp resolution of 1,280x1,024 pixels. 
And when it’ time to call in the heavy artillery, the 
POW ERstation 730 draws nearly one million 3D vec- 
tors per second. Like all POWERstations, it can come 
complete with its own graphics processor, freeing the 
POWER processor to rapidly create and analyze your 
designs. All at prices that won’t sink anybody’ budget. 


For the Power Seeker. 7 


So if you're tired of paddling upstream with 

yesterdays performance, call your IBM marketing 
representative or ; 
Business Partner to 
find out more about 
the RISC System/6000 
family. For literature, 
call 1 800 IBM-6676, 
ext. 991. 

Civilization never 


looked so good. 
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he C-scape™ Interface 

Management System is a flexible 
library of C functions for data entry 
and validation, menus, text editing, 
context-sensitive help, and windowing. 
C-scape’s powerful Look & Feel™ 
Screen Designer lets you create full- 
featured screens and automatically 
generates complete C source code. 


C-scape includes easily modifiable high- 
level functions as well as primitives to 
construct new functions. Its object- 
oriented design helps you build more 
functional, more flexible, more portable, 
and more unique applications—and 
you'll have more fun doing it. 


The industry standout. Many 
thousands of software developers world- 
wide have turned to the pleasure of 


» C-scape. The press agrees: 
~ “C-scape is by far the best. 
/ ... Ajoy to use,” wrote 


IEEE Computer. Major 
companies have selected C-scape as a 
standard for software development. 


C-scape’s open architecture lets you use 
it with data base, graphics, or other C 
and C++ libraries. C-scape runs in text or 
graphics mode, so you can display text 
and graphics simultaneously. To port 
from DOS or OS/2 to UNIX, AIX, QNX, or 
VMS, just recompile. C-scape also 


‘ pees tie 


Boe 


The i of ee “ 


Elegant graphics and text 


Graphics. Run in color in text or graphics mode. 
Read images from PCX files. 


Object-oriented architecture. Add custom 
features and create reusable code modules. C++ 
compatible. 


Mouse support. Fully-integrated mouse support for 
menu selections, data entry fields, and to move and 
resize windows. 


Portability. Hardware independent code. Supports 
DOS, OS/2, UNIX, AIX, VMS, others. Autodetects 
Hercules, CGA, EGA, VGA. Supports Phar Lap and 
Rational DOS extenders. 


Text editing. Text editors with word wrap, block 
commands, and search and replace. 


Field flexibility. Masked, protected, marked, 
required, no-echo, and named fields with complete 
data validation. Time, date, money, pop-up list, and 
many more higher-level functions; create your own. 


Windows. Pop-up, tiled, bordered and exploding 
windows; size and numbers limited only by RAM. 


Menus. Pop-up, pull-down, 123-style, or slug menus; 
create your own. 


Conte xt-sensitive help. Link help messages to 
individual screens or fields. Cross reference messages 
to create hypertext-like help. 


Code generation. Build any type of screen or form 
with the Look & Feel™ Screen Designer, test it, then 
automatically convert it to C code. 


Screen flexibility. Call screens from files at run 
time or link them in. Automatic vertical /horizontal 
scrolling. 


International support. Offices in Berlin, Germany, 
with an international network of technical companies 
providing local training, support and consulting. 


supports Phar Lap and Rational DOS 
extenders. 


Trial with a smile. C-scape is 
powerful, flexible, portable, and easy to 
try. Test C-scape for 30 days. It offers a 
thorough manual and function reference, 
sample programs with source code, and 
an optional screen designer and source 
code generator, Oakland 
» ; 
° provides access to a 24- 
/ hour BBS, telephone servi- 
ces, and an international 
network of companies providing in- 
country support. No royalties, runtime 
licenses, runtime modules. After you 
register, you get complete library source 
code at no extra cost. 


Call 800-233-3733 (617-491-7311 in 
Massachusetts, 206-746-8767 in Washing- 
ton; see below for International), After 
the joy of C-scape, programming will 
never be the same. 


DOS, OS/2 (Borland and Microsoft 
support): with Look & Feel, $499; library 
only, $399; UNIX, ete. start at $999; 
prices include library source. Training 
in Cambridge and Seattle each month. 
Mastercard and Visa accepted. 


OAKLAND 


Oakland Group, Inc. 675 Massachusetts Ave., Cambridge, MA 02139 USA. FAX: 617-868-4440. Oakland Group, GmbH. Alt Moabit 91-B, D-1000 Berlin 21, F.R.G. 

(030) 391 5045, FAX: (030) 393 4398. Oakland International Technical Network (training, support, consulting): Australia Noble Systems (02) 564-1200; Benelux TM 
Data (02159) 46814; Denmark Ravenholm (042) 887249; Austria-Germany-Switzerland ESM 07127/5244; Norway Ravenholm (02) 448855; Sweden Linsoft (013) 111588; 
U.K. Systemstar (0992) 500919. Photo by Jessica A. Boyatt; Kanji by Kaji Aso. Picture shows a C-scape program combining data entry with video images loaded from PCX 
files. C-scape and Look & Feel are trademarks of Oakland Group, Inc.; other trademarks belong to their respective companies. Copyright © 1990, by Oakland Group, Inc. 


Features, prices, and terms subject to change. 
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Update 


STANDARDS 


LANGUAGES HEAD DOWN 


ROCKY ROAD 


By Frank Hayes 


his spring, rumors circulated that 

the American National Standards 
Institute.(ANSI), the United States’ 
designated organization for creating 
standards, had been sued by a defense 
contractor unhappy with ANSI’s new 
Fortran standard. The lawsuit rumor 
turned out to be a false alarm, but the 
problems that spawned it persist. With 
new market conditions and the chang- 
ing needs of programmers, program- 
ming languages have become some of 
the most controversial of computer 
industry standards. 


Anatomy of a Rumor 


According to the rumor, the defense 
contractor was angry about ANSI’s pro- 
posed changes to Fortran. The ANSI 
X3J3 committee has been working on 
the new standard for more than a decade- 
since 1978, when the current standard, 
Fortran-77, became official. A new 
Fortran was officially slated for the early 
1980s; that version would have been 
little more than Fortran-77 with the ad- 
dition of arrays. Instead, the committee 
opted for a more complete revision of 
the language. The result, Fortran-90, is 
currently on its way to approval at the 
international level. 

What’s wrong with Fortran-90? Plenty, 
say its critics, who complain that the 
new Fortran isn’t compatible with 
Fortran-77. Nonsense, say members 
of the X3J3 committee; a Fortran-90 
compiler will properly compile any 
Fortran-77 program-—as long as the 
older program doesn’t use keywords 
and function names that are now re- 
served under Fortran-90. 

And what if an older program does 
use those newly reserved keywords? 
One option is for programmers to 
change the name of the offending function 
within the original program. Another is 
to declare the function as an external. 
But almost any solution will require 
making changes to the original program— 
something programmers are loathe to 
do. If it ain’t broke, why break it? 


Criticism of the new Fortran standard 
is one of the things that has delayed 
it for the last several years. ANSI com- 
mittees take special care, not just listen- 
ing to objections, but trying to resolve 
problems with proposed standards to 
the satisfaction of all interested parties, 
not just a majority of the committee 
members. That policy can slow the stan- 
dardization process to a crawl. And the 


There’s no question that 
the people who use 
computer languages are 
coming into conflict more 
over how much languages 
should be changed. 


new Fortran isn’t alone in facing pro- 
grammers’ dissatisfaction; appeals 
objecting to the new ANSI C (which is 
part of AT&T’s new version of UNIX, 
System V Release 4) also slowed its way 
through the approval process because 
of potential conflicts with traditional 
versions of C. 

As for Fortran itself, the rumor 
turned out to be overblown. It was not 
court action, but only an appeal to the 
ANSI board, that was filed by the 
government contractor. That appeal is 
currently being considered, and real 
legal action against ANSI seems unlikely. 
But there’s no question that the people 
who use computer languages are coming 
into conflict more and more over how 
much languages should be changed. 
One group of programmers needs 
modern features for producing new ap- 
plications as quickly as possible; anoth- 
er group is faced with the task of 
maintaining programs that may be 
decades old. And the split between the 
two groups is growing as wide as the 


gulf between PCs and mainframes-in 
more ways than one. 


Throwaway Software 


Part of the problem is that program- 
ming languages are more popular than 
ever before, thanks in large part to 
desktop PCs. Once, a programming 
language came as part of a mainframe; 
if you couldn’t afford a million-dollar 
computer, you weren’t a customer for 
languages to run on it. Languages were 
intimately tied to the needs of data pro- 
cessing departments, and one of those 
needs was to maintain existing soft- 
ware. A business runs on its data pro- 
cessing, and it was critical that any new 
language compiler be compatible with 
existing programs that had been used 
successfully for years. 

That began to change more than a 
decade ago, when the first PC languages 
appeared. Unlike traditional data pro- 
cessing professionals, who write pro- 
grams to solve specific problems for 
their businesses, PC programmers 
have no large base of existing programs 
to maintain. In fact, the opposite is true: 
PC software is a world of “throwaway” 
applications. Programmers work for ap- 
plication vendors, not DP departments, 
and application vendors make their 
profits introducing new products, not 
maintaining old ones. Mass-market PC 
applications, such as spreadsheets and 
word processors, feature new releases 
at least once a year, and a completely 
new version of any application—repro- 
grammed from scratch-can be expected 
every five years. That’s roughly the life 
span of any line of programming code in 
a PC application. 

To crank out those new applications, 
PC programmers want new features 
in their programming languages—and 
PC language vendors are quick to 
respond. They have to be-there are a 
lot of PC programmers out there, and 
there’s plenty of competition for the 
hundreds of dollars each programmer 
is willing to pay for a new, improved 
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version of C, Fortran, or even Basic. 
Like PC applications, PC languages 
have become mass-market products 
for companies like Microsoft and 
Borland International-complete with 
bright packaging to lure customers at 
retail computer stores. 

Compatibility with mainstream stan- 
dards from ANSI and ISO isn’t always a 
big selling point in this market. Instead, 
PC programmers want brand-name 
compatibility-with Microsoft or Aztec 
or Mark Williams C. And the features 
they’re looking for have less to do with 
portability than with getting new prod- 
ucts to market—object-oriented exten- 
sions for quicker design, specialized 
debugging features for faster develop- 
ment, and speed—speed-speed. 


Dusty Deck Blues 


But if programming languages have 
become a consumer product at the PC 
level, they still serve a much different 
role in data processing departments. 
There, programmers generally oppose 
adding new features to popular lan- 
guages like Cobol, Fortran, and C. It’s 
not that mainframe programmers are 
stodgy traditionalists—they’ve just got 
a different job to do. Only a small part 
of DP programming involves devel- 
oping new applications; the major 
challenge is maintaining large amounts 
of existing software-the dreaded “dusty 
decks.” 

The name comes from the decks of 
80-column cards that were once the pre- 
dominant form of input for computers. 
But while a dusty-deck program might 
actually consist of a dust-covered stack 
of punched cards, it’s much more likely 
to be aprogram that’s regularly used by 
a business. Businesses depend on this 
old code for their day-to-day operations. 
And in some cases, the codes are very 
old indeed; programs in Fortran and 
Cobol may have been originally created 
30 years ago or more, in some cases 
written by programmers now long dead 
and maintained by youngsters who 
hadn’t been born when the software 
was first written. 

In spite of their age and decades of 
modifications, those dusty decks still 
work...and that’s the problem. To keep 
an aging Fortran program working may 
require that a new compiler be compat- 
ible not only with Fortran-77, but with 
Fortran-66—-or even earlier versions of 
the language. Whenever a program- 
ming language is updated, changes 
may introduce subtle incompatibilities 
with existing programs. A new compiler 
might refuse to compile the old code—or 
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worse, might accept it and compile, but 
with unexpected results. And changing 
a huge, complex program just to make 
it work with a new compiler is chancy at 
best (the risk of introducing new bugs 
is high). 

So it’s no surprise that, when faced 
with the prospect of programs that 
won't compile, unexpected bugs, and 
critical applications that no longer work, 
some programmers prefer to stick with 
older versions of a language, and lobby 
hard against changes. 


Can Standards Survive? 


Can a traditional standards system cope 
with the needs of both maintenance pro- 
grammers and new application developers? 
And if it can’t, what’s the alternative? 

It’s hard enough for standards com- 
mittees to keep up with hardware 
improvements and changes. There, the 
task is to develop industry-wide stan- 
dards for devices that will work with the 
widest range of systems currently avail- 
able. But all hardware standards can be 
expected to evolve over time-if only 
because hardware wears out and is 
replaced. 

Not so with software. Software doesn’t 
wear out-it can long outlast the pro- 
cessor it was designed for. Language 
portability means programs can move 


Can a traditional 
standards system cope 


with the needs of 


both maintenance 
programmers and new 
application developers? 


on to faster, larger (or smaller) machines— 
as long as there’s a compiler that can 
handle the existing program. As a 
result, language standards must be 
compatible not only with existing 
hardware, but also through time-to 
support both past users and future 
developers. 

Under UNIX, where standards and 
portability are watchwords, the ques- 
tions are far from moot. After more than 
two decades, UNIX systems have 
collected enough old code to make 
maintenance compatibility important. 
Much of traditional Kernighan and 
Ritchie C has already been supplanted 
by ANSI standard C. C++ offers the 


hope of object-oriented extensions with- 
out changing C itself. But how long can 
it be before C++ becomes the standard 
UNIX language-—and how long before it 
diverges from C? 

Conventional languages use librar- 
ies of functions; object-oriented lan- 
guages use libraries of objects. C’s 
standard library was defined by the 
functions UNIX offers, but who will 
define standard object libraries—an 
industry consortium or an ANSI com- 
mittee? Or will it be mass-market lan- 
guage vendors, aiming to differentiate 
their products from their competitors’ 
by making their libraries intentionally 
incompatible? Will turning to market- 
based standards destroy source-code 
portability? 


One Rock, One Hard Place 


We can’t freeze old languages for the 
benefit of maintenance programmers, 
and only use new languages for new 
application programming. Applications 
programmers like the security and 
stability of languages like C and Fortran. 
They like knowing these languages will 
still be around next year, and they’ve 
given a clear thumbs-down to special- 
ized object-oriented languages such as 
Actor and Smalltalk over the last 
decade. (Even Ada, the Defense Depart- 
ment’s own object-oriented language, 
has met with only slow acceptance by 
programmers for the projects where it’s 
required.) 

And we can’t just ignore dusty decks 
and load up languages with whatever 
new features sound appealing. Dusty 
decks still represent the largest body of 
real code today—and much of that old 
code will still be in use long after today’s 
new brand-name applications are for- 
gotten. Nor can we dismiss mass-market 
language vendors; they define a huge 
segment of language users, and they 
can ignore official standards with impu- 
nity if there’s a profit to be made-or 
even define new de facto standards, to 
which official versions must eventually 
conform. 

Who will lose? In the end, it will be 
maintenance programmers who will 
have to bite the bullet and rewrite their 
old code. But in the meantime, pro- 
gramming language standards will con- 
tinue to demand compromises from 
both sides-and in spite of official stan- 
dards, some language vendors and pro- 
gramming shops will choose to go their 
own way. That will almost certainly 
mean a rocky road with unexpected 
turns for programming languages in 
the years to come. 


The Backups 


When it comes to AT&T UNIX® systems, ECCS i 
the undisputed Master of Space and Time. Our 
Space Modules ESDI and SCSI Mass Storage 
Products brought order to a universe of seen 
data storage options. 


Now, we're boldly venturing into the realm of \ 
data backup and transport with Space Modules I 


We asked the important system design questions;\ 
Do you need random access to archived data? \ 
How important is security or stability of storage 

media? Would unattended system backup be 
useful? What about data transfer speed? 


The Space Modules backup units provide options) 
to address any data archive needs. 


Exa Module - fast, economical, reliable backup 
with a 2.3 gigabyte per tape capacity; ideal for 
unattended system backup. ' 
Optical Module - Erasable Optical Disk Drive - 
600 megabytes on removable cartridges far more 
stable than any magnetic media; provides direct 
access to archived data. 


DAT Module - 1.3 gigabytes on a single 4mm 
digital audio tape cartridge; the most convenient 
data storage format available. 


And, like our other Space Modules, all the a 
units are plug-and-play compatible with AT&T 
3B2 and 6386WGS UNIX computers. 
Call today and we'll show you how to conquer 
UNIX space. 


Corporate Headquarters - New Jersey 
800-322-7462 

Compe Chicago 800-548-9618 

perm Atlanta 800-633-7349 
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Tonight, the Polling Manager 
will make a thousand calls. 


Unattended file transfer between your central and remote locations. 


Every night, throughout America, the 
MLINK Polling Manager™ moves 
information for small retail firms, 
regional chains with hundreds of 
stores, and major corporations with 
thousands of locations. Whether 
your network is large or small, our 
Polling Manager software is the cost-effective 
solution for data collection and distribution. 


Versatility: You can rely on the Polling Manager to 
retrieve daily sales transactions, time and attendance 
records, inventory data and orders. Use it to download 
periodic price changes, company bulletins, shipping 
manifests and software updates. It’s automatic, unat- 
tended, and reliable. 


Systems Integration: Best of all, the Polling Manager 
is easily customized for seamless integration with your 
remote and central application programs. Optional POS 
credit card authorization and high-speed SNA mainframe 
file transfer add state-of-the-art solutions for distributed 
data communications. 


The Polling Manager runs on dozens of industry-standard 
platforms and is available for Unix, Xenix, AIX, OS/2 
and DOS. 


Polling Manager Features: 


* Easy-to-use menu interface * Fast error-free protocol 
* Centralized site database ¢ Data compression 
* Powerful scheduling options »* Comprehensive 


* Multiple communications reporting 
ports * Easy customization 


If your company is looking for a full-featured polling 
package, or if you’re a VAR or systems integrator with a 
tough problem to solve for demanding clients, give us a 
call. Our data communications experts are ready to help 
you design a successful network with the MLINK Polling 
Manager. 


1-603-448-5193 


CG M I CORPORATE 
MICROSYSTEMS, INC. 


Specialists in Data Communications 


© 1990 Corporate Microsystems, Inc., Box 2059, Mt. Support Rd., Lebanon, NH 03766. (603)448-5193. FAX (603)448-4836. 
MLINK Polling Manager is a trademark of CMI. Unix, Xenix, OS/2 and Macintosh are trademarks of AT&T, Microsoft Corp., IBM, and Apple Computer Corp., respectively. 
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Tutorial 


DESIGNING GRAPHICAL 
USER INTERFACES 


Part II of a three- 
part series on 
how to develop 
effective visual 
communication 
for users 


By Aaron Marcus 


Aaron Marcus is principle of Aaron Marcus and 
Associates, a Berkeley, Calif., consulting firm 
that designs and evaluates GUls, information 
displays such as the visualization of complex 

structures and processes, executive presenta- 
tions, and libraries of clip art and templates. This 
article and images are copyright 1990 by Aaron 
Marcus and Associates in Berkeley, Calif. 


esearchers and developers 

need a high-quality, inte- 

grated approach to the graphi- 

al presentation of all ele- 

ments of human-computer [user] 

interface (HCI) design. Principles from 

information-oriented, systematic de- 

sign can assist in providing guidance 

for simple, clear, consistent solutions 

to the design of menus, windows, 

icons, dialogue boxes, and control pan- 

els that are not explicitly specified by 

current graphical user interface (GUI) 
paradigms. 

Last month we introduced the 
idea of visible language. We also 
examined organization, the first 
principle for achieving effective vi- 
sual communication for GUIs through 
the use of information-oriented, 
systematic graphic design. In this sec- 
ond article we shall examine two other 
important principles: economy and 
communication. 


Make Do with What You Have 


The second major principle is to econ- 
omize (doing the most with the least). 
Don Norman, a cognitive scientist, 
comments on economy in his book, The 


Psychology of Everyday Things (Basic 
Books, New York, 1969). Here are 
some excerpts: 

= How many controls does a device 
need? 

= The fewer the controls, the eas- 
ier it looks to use and the easier it is to 
find the relevant controls.... 

= To make something look easy, 
minimize the number of controls. 

The concept of economy can be bro- 
ken down into four major subtopics: 
simplicity, clarity, distinctiveness, and 
emphasis. 

Simplicity suggests that we include 
only those elements that are essential 
for communication. In addition, we 
should be as unobtrusive as possible. 

As they say in the business world, 
use the KISS method: Keep It Su- 
premely Simple. Do not assume that 
your audience is stupid; we all have 
natural limits to the rate at which we 
can take in information-rich content. If 
you exceed natural limits, you will in- 
duce indifference, boredom, or anxiety. 

No matter to whom you’re commu- 
nicating, simplicity is a virtue, unless 
your objective is to confuse, enter- 
tain, or beautify, in which cases, over- 


FIGURE 1: Complicated and Simpler Designs. In the example on the left, the design is 
overdone, with useless differentiation. At the right, the presentation is simpler, with fewer 
extraneous changes of direction, typefaces, and capitalization. Once you have reduced 
the display to its utmost simplicity, you can then begin to add more as soon as you can 
justify the additions. 
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indulgence may be justified. In gen- 
eral, the GUI components should be 
modest and not overly attract the 
viewer's attention. Users should be al- 
most unconscious of the GUI working 
to convey meaning. Figure 1 provides 
an example. 


Keep It Crystal Clear 


The second technique for being eco- 
nomical is clarity: design all com- 
ponents so that their meaning is not 
ambiguous. Figure 2 provides an 
example. 

The third technique for achieving 
economy is distinctiveness: distin- 
guish important properties of essential 
elements. Figure 3 illustrates this 
technique. 

The final technique of economizing 
is emphasis. In general, make the most 
important elements salient, that is, 
easily perceived. De-emphasize non- 
critical elements, and minimize clutter 
so that critical information is not hid- 
den. Figure 4 provides an example. 


Communicate! 


The previous discussions have ex- 
plored the principles of organization 
and economy. The third main princi- 
ple is to communicate! The visual com- 
munication researcher Sol Worth puts 
it this way in his book, Studying 
Visual Communication (University of 
Pennsylvania Press): 

Communication...is...a social 
process, within a specified context, 
in which signs are produced and 
transmitted, perceived, and treated 
as messages from which meaning can 
be inferred. 

To communicate successfully, the 
GUI must keep in balance these fac- 
tors: legibility, readability, typogra- 
phy, symbolism, multiple views, and 
color/texture. 

The first factor is legibility: design 
individual characters, symbols, and 
graphic elements to be easily notice- 
able and distinguishable. Figure 5 
shows some examples. 

Type fonts, desktop icons, control 
panel symbols, and so on, all need to 
be designed so that their parts show up 
well. You must select visualization tech- 
niques that are appropriate to the out- 
put display technology (for example, 
the spatial resolution, color, and anima- 
tion characteristics). 

Another factor to remember is that 
dark screen backgrounds in brightly 
lighted rooms may cause distracting 
reflections that can diminish screen 
legibility. In contrast, brightly lighted 
screens in dark rooms may be too glar- 
ing and hard to see. 

continued 


122 UNIXWORLD SEPTEMBER 1990 


Designing User Interfaces 


FIGURE 2: Ambiguous and Clear Icons. In these examples of icons, notice how the ones 
on the left can be confusing, while the ones on the right are more understandable. Note 


that the same symbol appears in two situations. 


Zoom 
FIGURE 3: Too Little and Too Much Distinctiveness. The first example shows a typical 
screen design in which everything is too bland, too much the same. The second example 
shows a typical “Las Vegas approach” in which every component is trying to be too 
distinctive. A happy medium is the correct solution. 
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FIGURE 4: Too Much and Improved Emphasis. The busy figure that you have seen before 
emphasizes too many things at once, making a clutter. The second example establishes a 
clear hierarchy. Remember that this approach can be used in achromatic (black, gray, 
white) as well as polychrome displays. 


THE X 
APPLICATION 
BUILDERS 


If you are investing time and resources in the 
X Window System or OSF/Motif, talk with the experts at ICS. 


Development Environments 
ICS offers tested, stable 
environments with consistent 
versions across multiple platforms, 
updates and support services. 


* The X Window System 
The standard user interface for 
workstations, the X Window 
System is highly portable, 
operating system independent, 
and supported by major 
hardware vendors. 


© OSF/Motif 
The standard graphical user 
interface toolkit for the X Window 
System. Interfaces created are 
portable to all X Window System 
platforms and comply with 


Presentation Manager behavior. 


Platforms available: 

¢ Amdahl ® Mips 

¢ Apple ¢ SCO UNIX 
¢ Data General e Sequent 

e DEC ® Silicon 

© HewlettPackard Graphics 
e IBM © Sony 

e Interactive UNIX ¢ Sun 


Call: 617.547.0510 


Integrated Computer 
Solutions Incorporated 


Time-saving 
Development Tool 

The ICS Builder Xcessory 
interactively creates OSF/Motif 
user interfaces. Quickly build, 
prototype and compile. The 
Builder Xcessory is as easy to 
use as a paint program and 
powerful enough to generate 
portable C and Motif/UIL 
programs. 


Training, Public or On-site 
Hands-on lab courses, 
concentrating on X, OSF/Motif, 
and Widget Writing, are held 
in Boston, Santa Clara and 
locations across the country. 
Taught by top engineers, these 
intensive courses will get your 
development team up to speed. 


163 Harvard Street, Cambridge, MA 02139 © Tel: 617.547.0510 © Fax: 617. 547.0758 © E-Mail: info@ics.com 


The X Window System is a trademark of the Massachusetts Institute of Technology. OSF/Motif 


pen Software Foundation, The Builder Xcessory is a trademark of Integrated Computer Solutions, Inc 


Drawing Readers In 


Closely related to legibility is readabil- 
ity. The term readability means that 
the display is comprehensible, that is, 
easy to identify and interpret, as well 
as inviting and attractive. Figure 6 
presents an example. 

One of the key contributors to legi- 
bility and readability is the use of ty- 
pography in the user interface. We still 
rely on text, tables, lists, and annota- 
tion, even if we are showing charts, 
diagrams, or other graphical displays. 
Typography includes the characteris- 
tics of individual elements (typefaces 
and typestyles) and their groupings 
(typesetting techniques). 

Use a small number of typefaces of 
suitable legibility, clarity, and distinc- 
tiveness to distinguish between differ- 
ent classes of information. Within each 
typeface, select a set of enhanced let- 
terforms, punctuation marks, and sym- 
bols. Figure 7 provides some exam- 
ples. Usually, one to three typefaces 
are sufficient for most situations, even 
the very complex code displays that 
Ron Baecker and I recommend for 


SPECIAL Two-Volume Price $45.00 


The Latest on UNIX from 
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FIGURE 5: Illegible and Legible Texts. The top left example is a classic case of an illegible 
font. The example below it shows differences in size that are too minimal. 
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code visualization in our book Human 
Factors and Typography For More 
Readable Programs (see table of rec- 
ommended readings). 

The third and final typographic 
recommendation concerns typeset- 
ting: Within menus, dialogue boxes, 
control panels, forms, and other win- 
dow components, adjust the point size, 
word spacing, paragraph indentation, 
and line spacing to enhance the reada- 
bility and to emphasize critical infor- 


the Definitive Source 


UNIX Research System: Programmer's Series, 10th ed. 
by M.D. Mcllroy and A.G. Hume, AT&T Bell Laboratories 


Vol. I Programmer's Manual describes the most current operating 
system and protocols, and updates users on the latest research at 
AT&T's Bell Laboratory, from music to image processing. 


Vol. II Papers brings together 40 essays on cutting-edge topics by 


the original UNIX developers. 


Order now to get the special two-volume price! 


Q Please send me copies of Vol. I at $32.95 each + local sales tax 


mation. The following are some basic 
recommendations: 

= Generally, you should use a max- 
imum of three typefaces in a maximum 
of three point sizes, no matter what 
the application. 

@ Lines of text should have from 40 
to 60 characters maximum, and words 
should be spaced correctly, usually the 
width of a lower case “r’” or “i” for a 
variable-width text. 

m= Text should be set in appropriate 
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~ GOOD WHATIS 
A APPLICATION 


V.I. Corporation 


V.. Corporation, 47 Pleasant St., Northampton, MA 01060 
V.I. Corporation (Europe) Ltd., Berkshire, England 


DataViews is a registered trademark of V.I. Corporation. 
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UNIX for 


FORTRAN 
Programmers 


This handbook is written for FORTRAN 
programmers who want to write, modify 

andrun programs within the 

jE NIX environment. The 
QJ) -00% gives FORTRAN 
—] programmers the know- 

ledge they need to program 
effectively and highlights tools that are 
not available under FORTRAN, such as 
the make utility and editors. 

264 pages, $24.95 

ISBN 0-937175-51-X 
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The X Window 


System 
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The ~ 
xX Window 
System in a 


Nutshell is not a 
replacement for 
detailed X manuals. 

This convenient, desk- 

top reference is for pro- ° 
grammers or users who © 

have mastered the basics and 

want something handy for 
frequently used information. It 
distills material found in the X/ib \ 
Reference Manual, X Window / 
System User's Guide, and X 
Toolkit Intrinsics Reference 
Manual. 378 pages, $24.95 

ISBN 0-937175-24-2 


(Mention this ad fora y A 


10% discount, end- £ 
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WINDOW 
SYSTEM 


O’Reilly & Associates, Inc. 


632 Petaluma Ave. - Sebastopol, CA 95472 
800-338-6887 - 707-829-0515 
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FIGURE 6: Unreadable and Readable Texts. The top example shows a more unreadable 
text in which it is difficult to detect the presence of a subtitle. The second example shows 
a more readable arrangement of the same contents. 


Unreadable: Design components to be 
easy to interpret and understand. Design 
components to be inviting 
and attractive. 


Readable 


Design components to be easy to 
interpret and understand. 


Design components to be inviting 


and attractive. 


FIGURE 7: Typefaces and Typestyles. The examples of recommended typefaces and 
typestyles such as bold, italics, small caps, and special characters that are routinely 
available for CRT display, as for laser printers, and other hard copy devices. 


Univers 
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Times Roman 
Garamond 
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FIGURE 8: Verbal and Visual Multiple Views. With multiple views, you can provide the user 
with the ability to view simultaneously a major “focus” plus additional information on a 
single screen. You can also provide links and cross references among these views to 


facilitate navigation through the contents. 


niverse 1 Universe 2 


formats, that is, set text flush left, set 
numbers flush right, avoid centered 
text in lists, and avoid short justified 
lines of text. 

@ For fixed-width fonts, justified 
lines of text can slow reading speed by 
12 percent. 

m= Use uppercase and lowercase 


characters whenever possible, that is, 
avoid all capital lines of text, which 
can also slow reading speed by 12 
percent. 

Of course, one can always find ex- 
ceptions to these guidelines, but the 
basic recommendations should serve 
for most typographic settings. 


Making Sense of Symbolism 


Typographic characters are not the 
only visible language elements that 
must be designed so that they commu- 
nicate their content efficiently. Icons, 
symbols, charts, maps, diagrams, and 
photographic imagery used in the dis- 
plays also must be carefully selected 
and refined to communicate the de- 
sired contents. 

The specific principles for designing 
charts, maps, diagrams, pictograms, 
and ideograms are more numerous 
than space permits at this time. The 
table provides references to some out- 
standing sources of guidelines and 
case studies, such as the work of 
Tufte, Bertin, and Ota. 


Multiple Views 


One important technique for improv- 
ing communication in the user inter- 
face is to provide multiple perspectives 
on the display of complex structures 
and processes. An important principle 
of good design, then, is making use of 
these multiple views: 

= Multiple forms of representation 

@ Multiple levels of abstraction 

= Simultaneous alternative views 

m Links and cross references 

= Metadata, metatext, 

metagraphics 
Figure 8 shows two examples. 


Recommended Readings 


aecker, Ronald, and Marcus, Aaron, 
Human Factors and Typography for 
More Readable Programs, Addison-Wesley, 
Reading, Mass., 1990. 
Bertin, Jacques, Semiology of Graphics, 
University of Wisconsin Press, 1983. 
Marcus, Aaron, ‘‘The User Interface 
Standards Manual: a Tool for Effective 
Management,’ Proceedings, National 
Computer Graphics Association National 
Conference, Philadelphia, 22-26 March 
1987, Vol. 3, Technical Sessions, pp. 
461-470. 
Ota, Yuko, Pictogram Design, Kawashi 
Shobo Publishers, Tokyo, Japan, 1987. 
Tufte, Edward R., The Visual Display of 
Quantitative Information Matters, Graphics 
Press, Chelshive, Conn., 1983. 


The many recommendations of 
these tutorial articles are based on 
three basic principles: organize, econ- 
omize, and communicate. These prin- 
ciples may not solve all of the precise 
GUI design challenges that research- 
ers, developers, and other profession- 
als face when using available GUI par- 
adigms, but these principles can point 
you in the right direction and get you 
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started. 

The next task is to incorporate these 
principles into your own individual de- 
sign efforts so that your GUI proto- 
types and products are improved. A 
next stage is to incorporate the princi- 
ples into your own styleguides, tem- 
plates, and clip-art so that others may 
adapt and apply these principles of ef- 
fective communication. 


Developing better visual communi- 
cation in GUIs will make it possible for 
everyone to benefit from the capability 
of high-performance computer graph- 
ics systems to communicate more effi- 
ciently and effectively through high- 
performance graphic design. 

Our final topic, color, is a very com- 
plex subject and will be treated in next 
month’sissue. O 


When all you have isa hammer, 
everything looks like a nail. 


It’s always important to use the right tool for the job. Most high-level 
software tools give you an all or nothing choice: You either use them to code 
the entire application—or nothing at all. 

Quintus’ Prolog products give you the productivity you need with the 
flexibility to apply them exactly where they are needed. Quintus Prolog 3.0 
for workstations can be easily embedded into your C, C++ or other 
applications. It can be linked into the same executables and jointly share 
the same address space without conflict. Quintus DOS Prolog, MacProlog, 
Prolog++, and MacObject give you powerful flexibility—and objects, for 


DOS and Macintosh platforms. 


All this plus the tremendous functionality of Prolog itself. Prolog’s 
declarative nature means that you can focus on the “what” rather than 


the “how.” 


Quintus’ Prolog Products—tools you should definitely have in your 


software toolbox. 


Quintus @ 


An Intergraph Company. 


Quintus Computer Systems, Inc. 
1310 Villa Street 

Mountain View, CA 94041 
800/542-1283 * 415/965-7700 

FAX: 415/965-0551 


Quintus is a trademark of Quintus Computer Systems, Inc. Other brand names and product names are 
trademarks or registered trademarks of their respective owners. © 1990 Quintus Computer Systems, Inc. 


Allrights reserved. 
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Unix Systems That Fit Your Image. 


Mizar / Integrated Solutions’ Optimum Systems match your application style. 


p). Unix® systems reflect their developers? Or are 
developers shaped by their machines? With the 
Optimum™ Family of Unix products from Mizar / 
Integrated Solutions, you do the shaping, all 
according to your application needs and cost 
objectives. 

Optimum Unix solutions range from pre-tested 
board and software kits to completely integrated 
systems. They’re the kind of products you can easily 
tailor to meet unique application requirements. Best 
of all, the Optimum Family provides all the features 
and performance of the finest Unix workstations, but 
without their restrictive packaging and limited 
upgradability. 

Based on the VMEbus, the 68030, and a high- 
speed memory architecture, Optimum systems are 
true performers. And our Berkeley 4.3 Unix with 
NFS™ and X.11 Windows™ support provides the 
ideal environment for both development and 
deployment of Unix applications. You can even 
develop on Sun workstations for later transfer to 


Integrated Solutions, TRFS, and Optimum are trademarks and Mizar is a 
registered trademark of Mizar Inc. or its subsidiaries. Other names are 
trademarks of their respective manufacturers or holders. 


Optimum application systems with little or no change 
in source code. 

But Optimum’s capabilities don’t stop at the 
basics. Designed specifically for high performance 
Unix applications, the Optimum family offers special 
features such as the Transparent Remote File 
System, TRFS?" for file sharing and networking at 
twice the speed of TCP/IP over Ethernet™ For 
multiprocessor applications, our unique clustering 
approach allows you to integrate multiple Unix 
processors in a single VME chassis. 

Finally, Optimum products are backed by the 
best warranty, factory service, and technical support 
programs in the business. The Optimum solution 
doesn’t just include hardware and software, but the 
personal attention you need to get your application 
running in record time. 

If ordinary Unix products aren’t your style, the 
Optimum Family probably is. Call today for more 
information on how we can serve your Unix 
application needs. 


1-800-635-0200 


Mizar / Integrated Solutions 
1419 Dunn Drive / Carrollton, Texas 75006 
(214) 446-2664 / FAX (214) 242-5997 
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Dr Rebecca Thomas 


WARM FUZZIES 
FOR ALL 


i Yee Maher gives forn er VMS users 
a “warm, fuzzy” fe ling of confi- 
dence when they edit using his contri- 
bution. We continue our security 
minisection with a script for auditing 
changed owners and modes of system 
files. Enjoy. 


Editing, VMS Style 
Dear Dr. Thomas 


The enclosed programs allow “JNIX 
users to enjoy some of the benefis of a 
VMS “versions” facility, which ar- 
ranges that a new version of a file is 
created each time a file is edited. I 
wrote them for clients who had re- 
cently switched from VMS, whose 
anxieties about dealing with UNIX 
nearly reached panic proportions when 
they discovered that “they only got 
one version for each file!” They felt 
much better about life with UNIX after 
I provided these utilities, as I’m sure 
will some of your readers. 

The programs shown in Parts A, B, 
and C of Listing 1 can be executed by 
the Korn and System V Bourne shells, 
and they have been tested under Sys- 
tem V.2, Ultrix-32 v3.0, and SunOS 
v3.5. Installation requires that vari- 
ables identified in ved and purge be 
set to indicate whether the system is 
BSD- or System V-based. 

The ved program acts as a front 
end to an editor, with vi the default. If 
desired, vi can be aliased to ved to 
ensure easy invocation without the 
need to learn new habits. As shown in 
Listing 1D, editing a file that exists 
but lacks prior versions causes that 
file to become version one (named 
.-report.mm-1), and the version 
that results from the editing session 
to become version two. Note that 
the highest numbered version, 
.report.mm-2 in this example, 
is linked to the basic file name, 
report .mm. This ensures that refer- 
ences to that file by its basic name will 
retrieve the latest version. Note also 
that the versions are hidden (dot) files. 


This keeps them out of the way, allow- 
ing normal UNIX habits, such as refer- 
encing files via wildcard characters, to 
work as expected. 

The listing also shows that each 
subsequent edit of the file creates a 
version-file with the next higher ver- 
sion number, and that the link between 
the basic file name and the highest 
numbered version is retained. 

The bulk of the ved program (List- 
ing 1A) deals with administrative mat- 
ters, such as determining which ver- 


sions already exist for a file (lines 
28-30), automatically invoking purge 
if the number of versions exceeds the 
maximum permitted (lines 31-37), au- 
tomatically renumbering versions if 
the maximum version number has 
been used (lines 51-61), and, if using a 
System V file system, determining 
whether the basic file name is short 
enough to permit version numbers to 
be attached (lines 39-44). 

The versions program (Listing 
1B) creates a list of all existing ver- 


LISTING 1: Former VMS users are used to automatic backups of files that they edit. Here’s 
a system of three programs that provide such support for the UNIX system environment. 


A. The ved script provides a front end to an editor: 


| a 

2 # ved: editor front-end providing VMS-style version control 

3 # Author: Tim Maher, Consultix; 11/89 

4 # Usage: ved [ filel file2 filed... ] 

5 : ${EDITOR: =vi} # use VI editor by default 

6 test $# = 0 && exec $EDITOR # no file names supplied; just edit 
7 BSD="" Sysyv="" SEP=- # SEP separates file name from vnum 

8 # BSD=yes # for systems allowing >14 character file names 
9 SYSV=yes # for systems having <=14 character file names 
10 NL=' 

iyo st # newline character used with echo command 

12 MAXVNUM=999 # allow 3 digits for "version number" (vnum) 

13 test -n "$SYSV" && MAXVNUM=99 # 2 digits, due to shorter names 
14 DEF_NV=16; : ${NV:=$DEF_NV} # max no. versions; default supplied 
15 test $NV -gt $MAXVNUM && NV=$MAXVNUM # impose ceiling 

16 NUMVER=‘expr $NV - 2‘; export NUMVER # no. versions post-purge 
17 ONE_LINE=line # for BSD, replace "line" by "head" 

18 test -n "$BSD" && ONE_LINE='head -1’ 

19 for file in $* # loop through each file name in turn 

20 do 

21 case "$file" in 

22 *$SEP[0-9] | *$SEP[0-9][0-9] | *$SEP[0-9][0-9][0-9] ) 

23 $EDITOR $file; continue;; # edit specified version 

24 *$SEP* ) # basic name contains separator character! 

25 echo "\"$file\" can’t have versions" >&2 

26 sleep 3; $EDITOR $file; continue;; 
27 esac # prepare names of file’s directory and base-name 
28 inc=1; B='basename $file’ D=‘dirname $file‘ 
29 versions=‘versions $file | sed "s/.*$SEP//"' # get vnums 
30 max=‘echo "$versions" | $ONE_LINE' # determine max vnum 
31 if test "$max" !=""; then # if >= one version 
32 count='echo "$versions"| we -1‘ # count extant versions 
33 if test "$count" -ge "$NV"; then # reduce to NUMVER 
34 # remove oldest versions in excess of NV allowed 
35 echo "${NL}Purging excess versions of \"$file\"" 
36 nohup purge $file >/dev/null 2>&1 & 
37 fi 


continued 
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sions for the files specified as argu- 
ments (lines 13-17), or for all files in 
the current directory (lines 10-12), 
using 1s.That list is then sorted by 
file name and version number (line 18). 
Part E of Listing 1 shows sample out- 
put from versions. 

The purpose of the purge program 
(Listing 1C) is to eliminate excess ver- 
sions of files. The existing versions are 
determined for each file name pro- 
vided as an argument (or for each in 
the current directory, lines 9-15), and 
enough low-numbered versions are de- 
leted (lines 21-29) to bring the count 
down to NUMVER (line 8). Part F of 
Listing 1 shows sample invocations of 
purge and their results. 

[Doctor’s note: If you specify more 
than one file argument when you use 
ved, the next command (of vi) 
doesn’t switch you to the subsequent 
file, but rather you need to exit vi and 
then ved will reinvoke vi to edit the 
next file in your list. | 

Because ved preserves prior ver- 
sions of edited files in their entirety, 
you might think that under UNIX it’s 
more natural to implement versions by 
storing incremental changes using the 
SCCS facilities. However, because my 
goal in writing these programs was to 
provide anxious VMS refugees with a 
simple and familiar mechanism for pre- 
serving prior versions for easy acci- 
dent recovery, an alternative that 
would require learning SCCS com- 
mands to recreate old versions wasn’t 
considered acceptable. In any case, 
ved could be modified as a front end 
to SCCS utilities, if desired. 


Tim Maher, Ph.D. 
Consultix 
Seattle, Wash. 


The Security Hole 


Because security is becoming more 
and more important to computer users, 
we are providing a minisection of this 
column devoted to UNIX system secu- 
rity contributions. Please look over the 
tools on your system and see if you 
have any that would meet or could be 
changed to meet our publication guide- 
lines (see end of this column). Also, 
short, succinct discussions of security 
holes and plugs for them will be con- 
sidered. If there are enough qualifying 
contributions then we can continue 
publishing this section, otherwise we'll 
have to abandon the idea. 


Protecting Your Valuables 


Controlling access to UNIX system 
files is your second line of defense 
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Listing 1 continued 


38 else max=1 # no file by this name with vnum attached 
39 if test -n "$SYSV"; then # ensure fit in 14 characters 
40 if test; "expr. +$B${SEP}99 3. So's". -gte 14: then 
41 echo "${NL}Name \"$B\" too long for vnums" >&2 
42 sleep 3; exec $SEDITOR $file 

43 fi 

44 fi 

45 if -test. } =f ."$file™s then 

46 echo "S${NL}Creating \"$file\"" >&2 

47 inc=0; > "$file" Il exit 2 # don’t increment vnum 
48 else echo "${NL}Creating version #1 of \"$file\"" >&2 
49 £3. 

50 fi 

51 next=‘expr $max + $inc‘ # get number for next version 
52 if test "Snext" -gt S$MAXVNUM; then 

53 echo "${NL}Running out of versions for \"$file\"" >&2 
54 echo "${NL}Renaming existing versions" >&2 

55 wait; i=0; export i # wait in case still purging in bg 
56 versions -f $file | 

57 while i=‘expr $i + 1‘; read n; do 

58 b='expr $B : "\(.*\)S$SEP"' B='basename $n‘ 

59 #:mv /diri/,f£-91 to /dirl.f=1,o:f-92) to <fa2,0 ete. 
60 D=‘dirname $n'; mv $n $D/$b$SEP$i || exit 3 

61 done # restart and determine versions anew 

62 echo "${NL}Restarting $0" >&2; sleep 1; exec $0 $* 

63 # construct names for existing version and next one 
64 pase $BSSEP$max file2=$D/ .S$BSSEP$next 

65 if test $inc = 1; then 

66 af. seat =f $filel; then 

67 rm $filel # break link between $filel & $file 
68 test -f $filel && exit 4 # exit on failure 

69 fi 

70 ep $file $filel I! exit 5 # preserve current version 
Pad, fi 

72 $EDITOR $file # time to invoke editor! 

73 ln $file $file2 || exit 6 # link edited file to next vnum 
74 done 


B. The versions program names the available versions: 


# versions: 


OnDVNOOUNDH 


10 if test $# = 0; then 
11 HID=!.[!.] voor: 


13 else for name in $*; do 


# Author: Tim Maher, Consultix; 


REV=r; test x$1 = x-f && { REV="" ; 
# For each file name, list all versions of named file. 
# If no args Supplied, assign all basic file names to arg list. 


VMS-style program that reports on versions of files 
11/89 


# Usage: versions [-f] [ filel file2 file3 ... ] 
# Options: -f for showing versions in forward order 
SEP=- # character that separates file name from vnum 


shift; } 


1s -ad $HIDSSEP[0-9] \ 
12 $HIDSSEP| 0- 9)[0- 9] S$HIDSSEP[0-9][0-9][0-9] 


2>/dev/null 


14 D='dirname ‘$name? B=‘basename $name‘ 

143) 1s -ad $D/.$B$SEP[0-9] $D/.$B$SEP[0-9][0-9] \ 
16 $D/ .SB$SEP[0-9][0-9][0-9] 2>/dev/null 

17 done 


18 fi | sort -t$SEP +O -1 +ln$REV # sort first on name, then vnum 


continued 


against unauthorized access. (Last 
month, we discussed Pat Wood’s se- 
cure login program, the first line of 
defense against system penetration.) 
The files on your system should al- 
ways have appropriate owners, group 
owners, and permission modes. 

This month I’m providing a simple 
one-machine security-audit script 
named chkfiles, which is used to 
detect changes in the owner, group 
owner, or permission modes of files that 
you have placed in a database. The 


database can be created conveniently 
using the supplied mkfilelist 
script. 

Which files should you monitor? If 
you’ve just installed the operating sys- 
tem, then place all the files in the data- 
base. If the system has been in use for 
awhile, then in addition to the files on 
your operating system distribution 
tape and any software packages 
you've added, include the home direc- 
tory and dot-files, like .profile, 
within the user-account directory hier- 
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Listing 1 continued 


C. The purge program removes older versions: 


is 

2 # purge: VMS-style program to remove excess "versions" of files 
3 # Author: Tim Maher, Consultix; 11/89 

4 # Usage: purge [ filel file2 filed . : 

5 SEP=- # character that separates filename from vnum 
6 ONE_LINE=line # enable for systems that have "line" command 
7 #ONE_LINE='head -1' # enable for systems that lack "line" command 
8 : ${NUMVER:=1} # if NUMVER not inherited, keep only one version 
9 if test $4 = 0; then # If no args, purge all files in "." 

10 # get list of all files that have versions, strip off vnums 
11 # and leading dot, assign unique basic names to arguments 

12 BIDS Oa) eee ores set -- ‘ls -ad $HID$SEP[0-9] \ 

13 $HID$SEP[0-9][0-9] SHIDSSEP[0-9][0-9][0-9] 2>/dev/null | 

14 sed -e ‘s/"\.//' -e "s/$SEP[0-9][0-9]*$//" | unig’ 

1h. fh 

16 for n in $*; do 

Ly: versions='versions $n | sed "s/.*$SEP//"' 

18 max=‘echo "$versions" | $ONE_LINE' # get maximum vnum 
19 if test "$max" != ""; then # if versions >= 1 
20 count='‘echo "$versions" | we -1' # count versions 

21 if test "$count" -gt "$SNUMVER"; then 

22 # remove oldest versions in excess of NUMVER allowed 
23 excess=‘expr $count - $NUMVER' # figure excess 
24 # reconstruct filenames and prefix with rm -f 

25 # e.g., convert "5" -> "rm -f /dir/.name-5" 

26 echo "$versions" | tail -$excess | sed \ 

27 "s!“!rm -f ‘dirname $n'/.‘basename $n‘$SEP!" | 
28 sh # submit to shell for execution 

29 fi 

30 fa 

31 done 


archy. Files that appear and disappear 
—such as certain log files—would be 
poor candidates as the database and 
system disk would be out of sync more 
frequently. 

Why monitor files? Because after 
you set up secure permissions and 
owners you want to know if they’ve 
been changed. What are the best own- 
ers and permissions to use? Experi- 
ence will be the best judge. However, 
for starters, here are a few tips. 

Most importantly, there should be 
no write permission on directories for 
the other user category. Exceptions to 
this rule include some publicly acces- 
sible directories, such as /tmp, /usr/ 
tmp (/var/tmp on SVR4), and /usr/ 
spool/uucppublic. If you allow 
write permission then any user can de- 
lete any file (except those in public di- 
rectories on BSD 4.3 or SVR3.2 and 
later that have the “sticky” bit set). If 
you allow write permission for ordi- 
nary files, then users can overwrite 
them with anything they choose. Also, 
make sure sensitive device files like 
the disk partitions (in /dev/dsk and 
/dev/rdsk on System V) aren’t writ- 
able except by their owner (generally 
root, sys, or perhaps bin). 

If you don’t want any ordinary- 
privilege user on your system to read 
your files, then remove read permis- 


sions for others as well. Some files con- 
tain sensitive information, such as 
/usr/lib/uucp/Systems (unen- 
crypted passwords for remote UUCP- 
access accounts), and /etc/shadow 
(on SV3.2 and later, contains encrypted 
passwords for local accounts). For 
more information on appropriate file 
owners and permissions see UNIX 
System Security by Patrick Wood and 
Stephen Kochan published by SAMS/ 
Hayden Books (1985) and Computer 
Security for UNIX Systems by Rik 
Farrow (working title, available from 
Addison-Wesley late 1990 or early 
1991). 

How should you monitor your files? 
Here are the basic steps: 

@ First use a find command, such 
as find / -print, to create a list of 
all file path names on your system. You 
might wish to exclude files in the user- 
account areas (/home in SVR4, and 
various directories before that release). 
You'll probably need to edit the result- 
ing list to discard inappropriate files. 

@ Next, use mkfilelist (shown 
in Listing 2A) to create the security- 
audit database. Either pipe the path 
name list into the script or invoke it 
with the name of the file list. The data- 
base will be written to the file named 
by the FILELIST variable. If possi- 
ble, place the database on a file sys- 
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LISTING 2: Files can be audited for changed owner, group owner, or permission modes. 
We present two scripts for doing so—one creates a database and the other should be run 
periodically to note discrepancies between this database and the files on the system disk. 


tem located on removable media, such 
as a floppy disk, which can be kept 
under lock and key. If you don’t care 


what the actual user or group name is, 
then replace that field with a capital X 
(discussed more below). 


A. Listing of the script that creates the database: 


= When you want to check the files 2 # @(#) mkfilelist Create system files database 
on your system for changes, if applica- 3  # Author: Rebecca Thomas 
ble, mount the removable-media file 4 # Inspiration: Patrick Wood, Pipeline Associates 
system and invoke chkfiles (List. § fest “x, # Uneoment for debugging 
ing 2B) using the database file as the 7 FILELIST=/Secure/filelist # Best if on external file system 
command-line argument. Discrepan- 8 trap ‘echo "$0 interrupted"; exit’ 1 2 3 15 
cies will be noted on your terminal 9 # e : ‘ E 
screen. Because the check will involve ie rae Creating the file database... 
much disk activity it might be better 12 addentry() 
to schedule its invocation by cron 130 
when system load is light. When run 14 PATHNAME —$1 : 
in this non-interactive mode, the report : : wea ate mat Ba hone 2>Idevinull 
will be mailed to the security-auditor 17 ENTRY ="# $PATHNAME does not exist" 
account (a configurable’ parameter). 18 else 

[Overview of mkfilelist opera- 19 set -- $LISTING 
tion. The addentry() function (de- re ate 
fined by lines 12-27) does most of the 929 GROUP =$4 
work —obtains a “long” directory list- 23 ENTRY ="$MODE\t $OWNER\t $GROUP\t$PATHNAME" 

24 fi 


ing of its file argument, places the 
fields in shell positional parameters 
(using set), then appends the mode, 
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owner, and group owner along with 


the full path name (all separated by Listing 2 continued 

tabs to the database). 25 echo ".\c" 
Execution actually starts with the 26 

case statement (lines 29-38), which in } 

processes the command-line argu- 29 case $# in 

ments. If no arguments were supplied, 30 0) 

the file name list is assumed to arrive 31 

from the standard input. This list is a 1) sate pl 

then read by the while loop (lines 34 

30-32) and each line processed by the 35 done ;; 

addentry() function.(called from 56 i) : 

line 31). If one argument was supplied =H vies exit 1 

when mkfilelist was invoked, then 39 


it’s assumed to contain the file list, 
which is read by cat, but then pro- 
cessed like the standard input case. 

[Overview of chkfiles operation. 
Two configuration options include 
FILELIST (line 12), the name of the 
default database file, and MAILTO 
(line 13), the recipient of the report 
(the security auditor) if the script is 
invoked without a controlling terminal, 
say, if run by cron. Lines 21-28 de- 
fine the abort () function, which will 
inform the auditor why the audit script 


# set -x 


IFS=' 


SCODNOOPUDHE 
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while read FILENAME ; 


# Show user we’re working 


echo $ENTRY >>$FILELIST 


do 


addentry $FILENAME 


| while read FILENAME ; do 


addentry $FILENAME 


echo $USAGE >&2 


»? 


echo "\n...Database complete." 
B. Listing of the script that checks files on your disk against the database: 
# @(#) chkfiles Check modes, owner, and group owner of files 


# Author: Rebecca Thomas, May 1990 
# Inspiration: Patrick Wood, Pipeline Associates 


# Uncomment for debugging 


‘'; export IFS 
PATH=/bin:/usr/bin; export PATH 
# Define constants: 


# For security, define IFS and PATH and mark for export: 


# Space, tab, and newline between quotes 
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Listing 2 continued 

11 MAILTMP=/tmp/‘basename $0‘$$ # Mail message file 

12 FILELIST=/Secure/filelist # Default file list database 

13 MAILTO=root # Account name of auditor 

14 TERMINAL=/dev/null # Initialize for non-interactive use 
15 USAGE="Usage: $0 [filelist]" 

16 # Catch signals, clean up, then exit: 

17 trap ‘echo "$0 interrupted"; rm -f $MAILTMP; exit’ 12 3 15 
18 # If running interactively display messages on terminal: 

19 [ -t 1 ] && TERMINAL=/dev/tty # if stdout is a terminal 

20 # Define routine to display error message and exit: 

21 abort() { 

22 if [ "$TERMINAL" = "/dev/tty" ]; then # Interactive 

23 echo $1 >$TERMINAL # write to terminal 

24 else # non-interactive so use mail 

25 echo $1 | mailx -s "System files security audit" $MAILTO 
26 fi 

av exit 1 

28 } 

29 # Process command line arguments, if any: 

30 case $# in 

31 CO aA # Use default file list 

32 1) FILELIST=$1 ;; # Use specified file list 

33 *) abort "$USAGE" ; # No more than one argument 

34 esac 

35 # Be sure file list database is accessible: 

36 [ -r "$FILELIST" ] || # Can’t read file list database 

37 abort "$0: Aborting, because can’t access $FILELIST" 

38 # Define function to send and (perhaps) display message: 

39 sendmsg() { echo $1 |! /bin/tee -a $MAILTMP >$TERMINAL; } 

40 # Announce our intentions to interactive user: 

41 echo "Checking system files ..." >$TERMINAL 

42 # Loop through all entries in reference file database: 

43 while read LINE ; do 

44 [ -z "$LINE" ] && continue # Skip blank lines 

45 expr "$LINE" : '#’ >/dev/null && continue # Skip comments 
46 echo ".\c" >$TERMINAL # Show user we’re working 

47 set -- $LINE # Parse reference file entry 

48 if [ $# -ne 4 ]; then 

49 sendmsg "Corrupted line: \"$LINE\" in $FILELIST" 

50 continue 

51 fi 

52 REFMODE=$1 REFOWN=$2 REFGRP=$3 PATHNAME=$4 

53 # Get current modes: 

54 LISTING='‘/bin/1s -ld $PATHNAME 2>/dev/null'‘ 

55 if [ -z "$LISTING" ]; then 

56 sendmsg "\n\"$PATHNAME\" in database, but not on disk" 
57 continue 

58 fi 

59 set -- $LISTING 

60 MODE=$1 OWNER=$3 GROUP=$4 

61 # If not don’t care, check to see if there are discrepancies: 
62 [ "$REFOWN" != "X" -a "$OWNER" != "$REFOWN" ] && 

63 sendmsg "\n\"$PATHNAME\" has $OWNER owner, should be $REFOWN" 
64 [ "$REFGRP" != "X" -a "$GROUP" != "$REFGRP" ] && 

65 sendmsg "\n\"$PATHNAME\" has $GROUP group, should be $REFGRP" 
66 [ "$MODE" != "$REFMODE" ] && 

67 sendmsg "\n\"$PATHNAME\" has $MODE mode, should be $REFMODE" 
68 done < $FILELIST 

69° # 

70 # Send mail, if necessary: 

71 #‘if [ -s $MAILTMP ]; then 

72 mailx -s "System files security audit" $MAILTO < $MAILTMP 
73 else # If interactive, display the all-okay message: 

74 echo "\nModes, owners, and group owners okay." >$TERMINAL 
15: ofa 

76 rm -f $MAILTMP 


was terminated. 

If you specify an invocation argu- 
ment for the script, it’s used to over- 
ride the default value of FILELIST 
(line 32). Then, the file named in this 
variable is checked for readability (line 
36) and the script aborts (line 37) if 


continued 


the database isn’t accessible. Line 39 
defines sendmsg(), which will send 
its argument to the auditor, via e-mail 
and by screen display, if interactive. 

After setup, the actual database pro- 
cessing is done by the while loop en- 
compassing lines 43-68. Blank lines 
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are skipped (line 44), and comments 
(lines that begin with a pound sign, #) 
are ignored (line 45), and the interac- 
tive user is shown a dot for each file 
processed (so they know the script is 
working). The read statement (line 43) 
stores the next database line in the 
variable named LINE, whose contents 
is split at whitespace and the fields 
placed in positional parameters (line 
47). If the field count isn’t four, the 
script reports the problem (line 49), 
then continues with processing the 
next line. If the line isn’t corrupted, 
the field values (in positional parame- 
ters) are stored into named variables for 
permanence and readability (line 52). 

Line 54 gets the necessary informa- 
tion for the disk-based file being pro- 
cessed. If the file is in the database, 
but not on the disk, the auditor is in- 
formed (line 56) and the next database 
line is processed. For example, the 
System V mail box files (in /usr/mail, 
/var/mail on SVR4) are deleted 
after all messages have been read (and 
not preserved), so would appear in the 


Listing 2 continued 
D. Examples of the ved command: 


$1s -1 xr* 

“LWet==7=5 1 timji users 

$wed report .mm 

Creating version #1 of "report.mm" 
Editing performed here 


$ ls -la ix*.2* 

=rw=r-r<= 1 timji users 
<rwer--Tr=- 2 timji users 
=fw=r--r-- 2 timji users 


$ved report .mm 
Editing performed here 


ple) =a, et ae 

-rw-r--r-- 1 timji users 
cb i fat Sha 2 i 1 timji users 
-Iw-r--Tr-- 2 timji users 
sd at inter alee 2 timji users 


database, but not on the disk. I elect to 
keep such entries in the database so I 
can check the file when it’s recreated. 

Line 59 places the fields of the data- 
base entry line into positional parame- 
ters, which are assigned to named vari- 


29 Nov 20 11:13 report.mm 


29 Nov 20 11:13 .report.mm-1 
72 Nov 20 11:13 .report.mm-2 
72 Nov 20 11:13 report.mm 


29 Nov 20 11:13 
72 Nov 20 11:13 .report.mm-2 
99 Nov 20 11:15 .report.mm-3 
99 Nov 20 11:15 report.mm 


.-report.mm-1 
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ables by line 60. Then lines 62 and 64 
first check for the “don’t care” charac- 
ter, a capital X, and if present, the sub- 
sequent comparison is skipped. As an 
example, I register the owner and 
group of log-in terminals as “don’t 
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LONE-TAR™ error recovery. 

5 - Ability to "SALVAGE" data from a hard disk going bad (bad sectors) 

6 i 

rf 

8 

9 


- Idiot proof Menus allow end users to select what files they want to backup... or restore. 
- 100% compatible with SCO™ device library (/ect/default/tar) on ALL systems 
- User friendly Menu Interface with source code makes customization a snap 
- Backup status reports make a systems administrators life a lot easier. 
10 - “cron” backup results can be sent to a terminal, printer and "mail" 
11 - You can “REOPTIMIZE" your hard disk in a very simple, easy & fast manner 
12 - Non-destructive restore option prevents clobering existing files 
13 - PASSWORD SECURITY to modify source code files = 
14 - Maintains complete log files of all archives, restores, vertications, etc. 
15 - Archives device files (/dev), empty directories, named pipes, etc. 
16 - Optional "CRASH RECOVERY SYSTEM" allows you to restore 
from an SCO™ system crash in minutes (...it works) 
17 - Over-ride file locking capabilities (if desired) is fantastic if you 
want to backup while using your software 
18 - Vol. # checking on restore prevents restoring out of sequence 
19 - Will notify you if file changes size during backup 
20 - Supports Inclusion & Exclusion file lists 
21 - Master & Incremental Backup capability 
22 - Hardware/Software system independent 
23 - Large Blocking for increased speed 
24 - True Data Verification mode 
25 - Data compression mode 


=Wno Was Thal Lone-Tar” & “ione-tar" ate trademarks of Lone Star 
Talent, Inc. All other rademarks are Ihe property of their respective hoers 
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Listing 2 continued 
E. Examples of the versions command: 


$versions notes 
-notes-2 

-notes-1 

$ versions 

-notes-2 

-notes-1 

.report .mm-3 

.report .mm-2 

.-report .mm-1 

$ 


F Examples of the purge and versions commands: 


$ purge notes 
$versions notes 
-notes-2 

$ purge 

$ versions 

-notes-2 

-report .mm-3 


care” because the owner and group 
changes depending on who’s using the 
terminal. If the comparison of the 
owner, group, or permissions between 
the database entry and the disk file 
shows a discrepancy, sendmsg() in- 
forms the auditor. 

Line 71 checks to see if there’s mail 
to send, and if so, line 72 mails it to 
the auditor (named by MAILTO). Other- 
wise, if interactive, the user is told that 
there were no discrepancies. 


Are You Experienced? 


If you use this auditing script system, 
I'd love to hear about your experi- 
ences, problems, or any improvements 
you’ve implemented. All UNIX system 
implementations are a little different, 
so what makes sense for the systems I 
have access to may not make sense for 
yours. 


Stripping Contest 


We have sufficient entries for the 
contest. Thanks for your submissions. 
Hopefully, I can publish the winner by 
the end of this year. 


Mail shell scripts, C programs, or tips to ease the 
burden of system administrators, programmers, and 
users to: “Wizard's Grabbag}’ UNIXWORLD, 444 Cas- 
tro St., Mountain View, CA 94041. Or submit via 
UUCP to: 

uunet !uworld! grabbag 


Authors of published material receive $50 for their 
contributions. Payment is made 60 to 90 days after 
publication. 

UUNET Communication Services is now archiv- 
ing our monthly Wizard's Grabbag listings. The source 
files have pathname uunet!~/unix-world/ 
grabbag/19YY/monYY.Z, where mon is the first 
three letters of the month (jan, feb, and so forth) 
and YY is the last two numbers of the year (as in 89), 


Use compress -d (16-bit) to unpack the archive. 
Now you can download even if you don’t have an 
account on UUNET —call 1-900-GOT-SRCS and log 
into UUCP-access account uucp with no password. 


Callers will be charged 40 cents/minute connect time. 

Current on-line listings are available via dial-up 
access from two BBSs: Reiter’s Software BBS 
604-576-1214 (300/1200/2400 baud), 604-576-6357 
(USR HST 9600), or 604-576-6317 (9600/19200 
baud Telebit TB+ PEP protocol); The Northern 
Lights BBS 514-844-9179 (1200/2400 baud) (8N1). 
Use account name uworld and_ password 
code4me for either BBS. Sorry, the Shark’s Head 
BBS js no longer operational. 

Guidelines: Please provide your full name and 
surface mailing address and, if you use UUCP e-mail, 
also your return mail-routing address (from sun or 
uunet). We'll attempt to contact you to verify that 
we have received your contribution if you request it. 

Briefly describe the hardware and software envi- 
ronment (especially the UNIX system version) on 
which the contributed code was run. 

If possible, you should write code that is portable 
across the popular versions of the UNIX system (Sys- 
tem V.X, 4.XBSD, XENIX). Write Bourne or Korn 
(but not C) shell scripts and use universally available 
utilities, for example, who am i (all systems) in- 
stead of whoami (Berkeley only). If feasible, use 
getopts(1) or getopt(3C) to process command- 


line options and their arguments. 


Use the standard I/O library for structured modular 
C code. Check source code for nonportable construc- 
tions with lint. Eliminate hardware dependencies, 
such as terminal control sequences. (Use termcap 
or terminfo.) Isolate nonportable code to one re- 
gion or a separate module. Keep examples compact 
(under 100 lines of code with each line less than 65 
characters long—counting tabs as 4 spaces) and ex- 
planations concise (under 400 words). Use sed in- 
stead of ed scripts, pipelines instead of intermediate 
temporary files, etc. Be succinct! 


Enhance Your UNIPLEX 


Asa UNIPLEX user or reseller, you have a high quality office system. 
You also have specific needs that "off-the-shelf" systems do not 
address. I-Concepts has a wide variety of add-on enhancements that 
work exactly like the rest of your UNIPLEX office system. Call or 
write for information on how I-Concepts can enhance your system. 


MAILING LIST MANAGER 
-a powerful maintenance module for any 
organization that does mass mailings. 
REPORT MAKER 
-allows users to create, track and access 
reports without knowing SQL. 
PRINTER MANAGEMENT 
-maximizes printer flexibility for any 
organization with more than 4 printers. 
MEDICAL-LEGAL DICTIONARY 
-over 28,000 terms not in standard 
dictionary, with update facility. 
DOCUMENT REVISION MANAGER 
-records and maintains document versions 
in a single file for tracking and reference. 


Integration 


All Enhancements 
Work With 


I-Concepts, Inc. 
ea ac Uniplex Windows 


2607 Walnut Hill Lane 
Dallas, Texas 75229 


(214) 956-7770 The products mentioned above are trademarks 


of their respective companies. 
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UNIX EXPO 


Where Business Wins! 


The UNIX system will help 
you react faster, play smarter, 
and sharpen your competitive 
edge. Whatever your game. 

To win, you need information 
for action. And you'll find more 
of it at UNIX EXPO than any- 
where else. More this year 
than ever before. 


Spend three days with 
the winners. 


Attend the world’s largest 
gathering of UNIX business 
solutions vendors... more than 
200 industry leaders. 

Then, choose from an en- 
tirely new conference: 28 
workshops led by people who 


October 31-November 2, 1990 
are in the trenches, solving Jacob K. Javits Convention Center 


can take today. At UNIX EXPO. 
Nowhere else. 


Volley with the 
leaders... then judge for 
yourself. 


Hear where the industry’s 
headed from the people taking 
it there: 

Francis Dramis, who’s made 
UNIX the heart of Salomon 
Brothers’ 21st century com- 
puting strategy and Jim 
Cannavino, IBM’s man-in- 
charge of Personal Systems. 

And come hear an important 
keynote address by Jim Manzi, 
President and CEO of Lotus 
Development Corporation. 

These are just three of UNIX 


today's business and technical : ‘ 

y New York City EXPO’s blockbuster special 
problems. events. At UNIX EXPO. 

Thinking about open systems? At the first-ever Open Nowhere else. 
Systems Symposium, we'll get down to cases. What’s UNIX EXPO in New York. For seven years, the 
real, what’s fantasy, and how open system solutions indispensable event of the business season. 
will fit into your business. What specific actions you Because we help you win! 
We SE RN OR RIS Ge SR a eae he in | RR ea ne Md da a wa 
INAEPO 
| THE UNIX PERATING SYSTEM EXPOSITION & CONFERENCE 
l For more information about Company | 
l attending UNIX EXPO, | 
just return this coupon to: l 
| National Expositions Company, Inc. orb l 
l ay 15 West 39th Street, New York, NY 10018 
(212) 391-9111 City State Zip “ 
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ANSWERS TO UNIX 


Ray Swartz 


. 
re 


HOOKING UP TO THE NET 
AND CONNECTING DEVICES 


his month’s column answers three 

questions. The first reader asks a 
question that we seem to hear almost 
every day: how to access UUCPnet, 
the global UUCP-based network. The 
second asks why two Bourne shell 
for loops that appear to be similar act 
so differently. The last question comes 
from a reader who wants to connect 
the dedicated output port of a security- 
access system to a UNIX machine. 


Node What I Mean? 


Question: I work as a customer service 
representative specializing in UNIX 
for Computerland Canada. I would like 
to access the multitude of news and 
information available on the “net? but 
don’t know how to get access. 


Stuart Naveran 
Quebec, Canada 


Answer: How do you get access to the 
“net?” In this case Mr. Naveran is re- 
ferring to the UUCPnet computer net- 
work, which is based on the UUCP 
protocol and interconnects UNIX- 
based systems around the globe. In my 
September 1989 column, I answered 
Frank Andress’ question on this same 
subject, but am addressing this ques- 
tion again so I can describe some new 
services. 

UUCPnet is supported by commer- 
cial enterprises, educational institu- 
tions, and interested individuals who 
(for variety) are willing to dedicate re- 
sources to perpetuating the network. 
To provide access for users not already 
associated with one of the established 
nodes, the Usenix technical user’s 
group created a dedicated node, named 


uunet, to which anyone can subscribe. 


Now, the uunet node has become a 
commercial service (known as UUNET 
Communications Services) and offers 
access to the Usenet news distribution, 
and e-mail forwarding to thousands of 
other nodes and several networks, in- 
cluding the Internet. 

Formerly, you had to subscribe to 
download files, but recently UUNET 


began offering a 900-number for anon- 
ymous UUCP access to its source ar- 
chives. (Your telephone company will 
bill you 40 cents per minute access 
time). Also, UUNET provides sub- 
scription to AlterNet, a commercial al- 
ternative to the government-funded 
Internet. For more information on 
these and other services provided by 
UUNET, call 703-876-5050 or send 
e-mail to info@uunet.uu.net. 


Not According to the Script 
Question: The shell script shown here: 


Lop dean tar bed 
do 

echo $i 

done 


does what I think it should, namely, 
to print a b, then c, followed by d. I 
don’t understand why I see a different 
result if I store the same set of argu- 
ments in a shell variable prior to pro- 
cessing by the loop: 

string='"a b" cd’ 
foriin$string 


Now the loop prints "a, b", then c 
and d. I expected to see the same out- 
put as the first loop. Why not? 


A. Young 
San Diego, Calif. 


Answer: Your confusion is caused by 
how the shell evaluates metachar- 
acters, those characters that have a 
special meaning for the shell. Before I 
go into specifics, let me provide some 
background for our readers who may 
not be familiar with this loop construct. 
Listing 1A shows the general format 
of the for loop. The shell executes 
any commands in the loop body (be- 
tween the do and done keywords) 
once for each word in the argument 
list, which follows the in keyword. 
Each word in the list is substituted in 
turn for the loop variable, denoted by 


var. In A. Young’s example, each argu- 
ment would be assigned to i in turn 
and then displayed by the echo $i 
command in the loop body. 

Now the shell interprets single and 
double quotes differently: A pair of 
single quotes tell the shell to ignore 
the special meaning of any metachar- 
acters inside the quotes. The double 
quotes act similarly except that the 
dollar sign ($) and backquote (* ) meta- 
characters as well as the backslash (\) 
if it immediately precedes $, ‘, or \ do 
retain their special meaning. Thus, 
shell parameter and command substi- 
tution are done inside paired double 
quotes. 

In the first example above, the argu- 
ments sent by the shell to the loop are 
a<space>b, then c, and finally d. 
The a<space>b is sent as a single 
argument because the space is re- 
tained by using double quotes. Note 
that use of single quotes would accom- 
plish the same thing in this case. 

In the second example, the argu- 
ment list is stored first in a variable. 
Thus, on the surface, the loop should 
be passed the same set of arguments. 
However, as the output shows, it isn’t. 
To explain this discrepancy, let’s look 
more closely at how the shell evalu- 
ates the loop argument list in the sec- 
ond example. We'll see that the shell 
doesn’t always recognize its quoting 
characters—the backslash, double, 
and single quote. And for this reason, 
the double quotes stored inside the 
string variable can’t quote the space 
between the a and b. 

However, the shell uses a specific 
set of steps in evaluating the argument 
list. The first step is always to break 
the list into words at spaces and tabs. 
Next, the shell performs parameter 
substitution. A parameter always be- 
gins with a dollar sign and any quot- 
ing metacharacters surrounding or 
preceding the parameter are recog- 
nized at this step. Then, the shell per- 
forms command substitution (specified 
by surrounding the command with a 
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LISTING 1: The shell’s for loop provides a convenient way to repeat one or more 
commands a specified number of times. However, processing the argument (or word) 
list when it is stored in a variable requires proper use of the IFS delimiters. 


A. General form of the Bourne shell for loop: 


for var in argl arg2... 
do 

commands 
done 


argN 


B. Recommended script fragment for processing the argument list: 


oldifs="$IFS" 
IFS="<tab>" 
set $string 
IFS="$oldifs" 
for i 


ONDNKBNLADH 


string='a<spac e>b<tab>c<tab>d’ 


pair of backquotes) and next I/O redi- 
rection (use of >, <, and the like). 
Quotes around or in front of the spe- 
cific metacharacters are evaluated at 
the appropriate step. 
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The argument list may be changed 
after parameter or command substitu- 
tion, so the shell splits it into words 
again, only this time at the characters 
specified by the Internal Field Separ- 
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& Elan Com 


ator (IFS) variable. Thus, the string 
"a b" is separated into two words at 
the space (one of the default IFS char- 
acters) so "a and then b" are printed 
in the second example. The double 
quotes remain because the shell ignores 
them after $string is replaced by its 
contents (parameter substitution). 

To recap, the main distinction be- 
tween the two examples is that the 
contents of the argument lists are sep- 
arated into words at different steps in 
the shell’s evaluation sequence. In the 
first example, the double quotes “hide” 
the space between a and b when the 
line is split into words at spaces and 
tabs. In the second, $string is re- 
placed by "a b" c d during parame- 
ter substitution and then split accord- 
ing to the contents of IFS. Because 
the double quotes are not part of the 
default IFS delimiters, they are 
treated as regular characters, and the 
loop is sent "a and b" as the first two 
arguments. 

You can change where the argu- 
ments are separated by changing the 


Applic ation Users 
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LISTING 2: The UNIX kernel treats a serial line as a file that can be read from or written to. to process the argument list. Because 

Regardless of what is connected to the serial line, you can read its output by a program. the space between the a and b is to be 
part of the first argument, you cannot 

A. A sample letc/inittab file entry that runs getty: use spaces to separate c and d from 

t2:2:respawn:/etc/getty /dev/tty2b co_9600 one another. Instead, this example 
uses tabs. 

B. A simple program that can be used to read a serial line: Once the variable string has been 


assigned a value, you need to reset 


tS, : 

2 # @(#) portread Configure and then read from a serial port IFS to a tab (line 3). Before you 
3 # Authors: Ray Swartz and Rebecca Thomas, June 1990 change IFS, you should save its old 
4 # value for easy restoration (such as 
5 PORTFILE=/dev/tty2b # Use your port file name done by line 2). In line 4, the set com- 
6 firsttime=true # Set up before entering loop : . i 
7? while : # while true (forever) mand ie used to SSSA the argument 
Bunda list words (in string) to positional 
9 if [ "$firsttime" != "false" ]; then parameters. With IFS set to a tab, $1 
10 stty 19200 sane # configure port _ contains a< space>b, $2 contains c, 
Y oe firsttime=false # no longer a virgin and $3 contains d. Then, IFS is reset 
13 read line || exit 1 # read input until port closed to its previous value (line 5). 

14 echo "$line" >> /usr/adm/employee.data # log data Now that the positional parameters 
15 done < $PORTFILE have been set to the words in string, 


you can use the for loop to print each 
argument. Because no explicit argu- 
ment list is specified, the for loop 


IFS delimiter characters. For exam- arguments with one of the other IFS uses all the positional parameters. 
ple, to break the argument list into characters (tab or newline). ‘ 

a b, c, and d, redefine IFS without Listing 1B shows some sample shell Name, Rank, and Serial Number 

a space and then separate the three code that demonstrates the proper way Question: Our company’s access- 


THE COMPUTER PROFESSIONALS’ BOOK SOCIETY 


The easy, reliable way to satisfy your professional book needs . . . 


Take any 3 books for only Co es 


Book Society 


Be Computer Professionals’ 
Blue Ridge Summit, PA 17294-0870 


THE COMPLETE Y ry ; a 
REFERENCE Coates | s] BEFEREICE CYES! Please accept my membership in the Computer Professionals 


Second Edition ne 1 | Fo ame ‘ . Book Society and send me the 3 selections | have listed below, billing 
ez | me $2.95. If not satisfied, | may return the books within 10 days and have 

my membership cancelled, | agree to purchase at least 3 additional books 
during the next 2 years at low Members’ Prices (up to 50% off Publish- 
9309P $28.95 ers’ Prices) and may cancel anytime thereafter. | will receive the Society 
= is : : a Bulletin 14 times a year. If | want the Main Selection, | will do nothing, 
Tae and it will be shipped automatically. If | want an alternate selection—or 

UNIX Penta ake no book at all—I will notify the Society by returning the card provided. 
System V Release 4 ve | will have at least 10 days to decide. | will receive Dividend Certificates 
An Introduction & : with every book purchased to qualify for additional special discounts of 


Mab wilgheed ‘ up to 80%. A shipping/handling charge and sales tax will be added to 
all orders. 


Ee ee ee 


Additional titles to choose from: Name 


3253 Handbook of Database Management $49.95 Counts as 2 Address 

3508 Working with DB2, SQL/DS, SQL and QMF $32.95 

9291 Object-Oriented Analysis $29.00 City 

15001P Advanced Graphics in C $22.95 State zi Phone 

3283 Networking With Novell NetWare $28.95 ; 2 5 ; ; Pe MRE ERI ey 
Valid for new members only. Foreign applicants will receive special ordering instruc- 


9263 DB2 For Applications Programmers $40.00 Counts as 2 tions. Canada must remit in U.S. funds. This order subject to acceptance by the Computer 
All books are hardcover unless number is followed by a ‘‘P"’ for paperback. (Publishers’ Prices Shown) Professionals’ Book Society. MHUWss0 


3049 $37.95 
9352P $26.95 Counts as 2 15034P $24.95 
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control system has a serial (RS-232) 
cable where a dedicated printer can be 
attached. The system will print the 
date, time, and identification code of 
employees as they enter and leave the 
building. I would like to capture this 
information in a file on our UNIX sys- 
tem instead of buying a dedicated 


printer. Is this possible? 


Dave Empry 
Denver, Colo. 


Answer: A UNIX system serial port is 
accessed via a character-interface spe- 
cial file, which is the software inter- 
face to the kernel-based serial device 


THE UNIX 
EXPERTS 


Only one company in the U.S. was selected by 
RealWorld Corporation to be its 
UNIX Master Value Added Distributor... 


PASSPORT SOFTWARE 


Passport is the leader in providing fully integrated RealWorld® 
software for multi-user operating systems, 
consisting of the following modules: 


e Accounts Receivable 
® Payroll 

e Inventory Control 

e Order Entry/Billing 

e Professional Invoicing 
e Check Reconciliation 


e Accounts Payable 

e General Ledger 

e Job Cost 

e Purchase Order 

e Sales Analysis 

e Report Writer & Data Bridge 


Through more than 2,500 installations, we’ve helped our clients 
increase productivity with fast, efficient service and professional 
support. Other benefits of working with Passport include: 

e Dealer discounts on RealWorld and SCO™ products 
e Telephone and dial-in modem support 
e Custom programming available 


Passport’s enhanced multi-user software is available for AT&T, 
Unisys, NCR, HP, Convergent, Motorola, TI, NEC, IBM AIX, RS 6000 
and others. To find out how easy and profitable it is to become a 

Passport dealer for the UNIX environment, call or write today: 


fo] 
Passport Software, Inc. 
3801 W. Lake Ave. e Glenview, IL 60025 e 1-800-969-7900 


RealWorld, UNIX, and SCO are trademarks of RealWorld Corporation, AT&T, 
and The Santa Cruz Operation. 
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driver. The driver “talks” directly to 
the serial port hardware, either read- 
ing, writing data or sending, receiving 
control information. Thus, the quick 
answer to your question is that you 
should be able to connect your secu- 
rity monitor up to your UNIX system 
via a serial port. 

The first step is to provide the 
proper RS-232 interface between the 
two devices. As you may be aware, 
interfacing two serial devices is not 
simply a “plug-and-go” operation. You 
may have to create custom cabling. 
You'll certainly need clear specifica- 
tions for how the security system would 
talk to a dedicated printer and pin-outs 
of the UNIX serial lines. If you need 
help with RS-232 interfacing, I can 
highly recommend The RS-232 Solu- 
tion by Joe Campbell, 2nd edition 
(Sybex, 1989), which is the best book 
I’ve seen on learning how to intercon- 
nect two RS-232 serial devices. 

Connecting the security system up 
to your machine is only a part of what 
is required to access the information. 
You will also have to write a program 
that reads the data from the serial line. 
But first, the device driver for the port 
must be configured properly so data 
can be read from it. 

The most difficult part of the soft- 
ware solution is configuring the input 
port to talk with the serial line cor- 
rectly. There are two steps: First, 
disable any getty program from ac- 
cessing the same port, and second, 
configure the port (with stty) before 
attempting to read data from the port 
(and thus from your access-control 
monitor). 

Every getty program on a System 
V-based system is controlled by an 
entry in init’s configuration file, 
/etc/inittab. Each line contains 
four colon-separated fields, which are 
known as the label, run level, action, 
and, if used, the program-to-execute 
fields. Listing 2A shows a sample 
inittab line, which is a typical entry 
for a terminal that supports system 
access for a 9600-baud terminal. 

Here, the entry is labeled t2, and 
is active in system run level 2. The 
program to run is /etc/getty, 
which prompts and waits for a log-in 
attempt. The /dev/tty2b argument 
is the port device name and co_9600 
is a label used to index into /etc/ 
gettydefs, which is the configura- 
tion file getty uses to set communi- 
cation parameters (like those you set 
manually with stty). 

The respawn action (third field) 
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tells init how to run the getty pro- 
gram. In this case, respawn tells 
init to invoke a getty, and restart 
it after it (or the subsequent login 
process or log-in program, which is 
generally a shell) terminates. This be- 
havior explains why a log-in prompt 
reappears when someone logs off. 

There are other action keywords be- 
sides respawn. Because the security 
system will never log on, you don’t 
want to associate a getty process 
with this port. Instead, you should use 
the off action, which tells init to 
ignore the /etc/inittab-file entry 
for this port. You could delete the line 
entirely, but it’s preferable to deacti- 
vate it (by changing respawn to off) 
so it’s easy to reactivate. 

With the getty disabled, you can 
run the reading script to configure the 
port and read the security system’s 
output. Every UNIX serial port has 
some default setting determined by its 
device driver. Because init won't be 
running a getty to read the port, it 
will be set to that default. As a result, 
the read script will have to set the 
input port to match the output require- 
ments of the security system. Also, re- 
gardless of how you set the port, it will 
return to the default settings as soon 
as the process that opened the port 
terminates. 

A sample reading script is shown 
in Listing 2B. The first time through 
the while loop, the port is configured 
by stty (line 10). You need to pro- 
vide the specific attributes appropri- 
ate for your hardware device (see the 
documentation on the security system 
output port and the manual page for 
the stty command). Line 13 reads 
output from the security system and 
line 14 appends it to the /usr/adm/ 
employee.data file. Of course, you 
may need to change the file location 
and set the ownership and permissions 
modes to suit your particular needs. 

The script in Listing 2B is an infi- 
nite loop. There are two ways the 
script can exit. One is if the read 
command in line 13 attempts to read 
end of file, which makes the read fail, 
so the shell then executes the exit 1 
command, terminating script execu- 
tion. The other way is to manually use 
the kill command to terminate the 
script. O 


Guidelines: Obviously, this column won’t 
be of much interest unless you send us your 
questions. Try to make your questions as 
general interest as possible, and please, no 


questions regarding specific hardware or 
third-party application packages. State the 
UNIX system version, if applicable, for the 
question at hand. Send your questions 
to Ray Swartz, “Answers to UNIX; c/o 
UniIxWoRLD Magazine, 444 Castro St., 
Mountain View, CA 94041. Or send them 
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@ COMING THROUGH LOUD 
L} AND CLEAR, PART III 


Cie of the topics I am frequently 
asked about is how to transfer 
files between systems. Another is the 
use of terminal emulators to permit ac- 
cess to visually-oriented programs. 
The most common arrangement speci- 
fied by the users is a DOS-equipped 
PC communicating with a UNIX or 
XENIX host. In the past year, the num- 
ber of users who tell me they have 
equipped their DOS machines with 
Microsoft Windows has risen sharply. 

So with these facts in mind, let’s ex- 
plore the topics of video terminal emu- 
lation and transferring files between a 
host UNIX system and a PC running 
DOS or Windows (and DOS). 


Video Terminal Emulation 


Some of the most-often used terminal 
types include DEC’s VT100, Hewlett- 
Packard’s 2621, the Wyse 50 and 60 
models, and the TeleVideo series. Be- 
cause these “real” terminals are so 
popular, they are often emulated in 
communication programs. Although 
not perfect, the emulations are usually 
close enough to fool the UNIX host. 
Differences are typically confined to 
areas where the character mode of a 
PC cannot match exactly the features 
of the real terminal. For example, the 
VT100 has the ability to draw horizon- 
tal lines at several different heights 
above the baseline. On a PC emula- 
tion, only a mid-level line is available. 

Video terminal emulation is impor- 
tant because many programs need to 
use full-screen video to edit text, pres- 
ent interactive forms, or display charts 
and tables. If your communication pro- 
gram emulates one or more video ter- 
minals, after you inform the host, you 
can use your communication software 
more effectively. Listing 1 shows the 
shell-specific commands that set and 
mark the TERM variable for export to 
the environment. The TERM variable 
is read by visually-oriented programs 
at startup. 

Programs such as vi, the forms and 
charting features of database manage- 


ment software, and spreadsheet pro- 
grams use the termcap or terminfo 
databases and curses software to man- 
age screen and keyboard interactions. 
To be sure that the UNIX host has an 
entry for a terminal that your commu- 
nication program can emulate, you can 
use the grep command to search for 
a match in the /etc/termcap file. 
Listing 2 shows how this is done. 

The list of names in the first line 
shows how you can identify the termi- 
nal type to the system. The “v3” name 
isn’t mnemonic at all. You would prob- 
ably use “tvi925” because it has more 
symbolic meaning, but either name 
will do. The “televideo 925” is the full- 
text name of the terminal, which iden- 
tifies the manufacturer and the model 
number. The remaining lines in the re- 
sponse are from the terminal descrip- 
tion in the /etc/termcap file. They 
were printed because they contain the 
string “925” that we used for the 
search. 

System V UNIX systems define ter- 
minal capabilities in the terminfo 


database, which is located in a direc- 
tory tree starting with /usr/lib/ 
terminfo. There you will find a set 
of subdirectories, each named by a 
digit or letter of the alphabet. In each 
of the subdirectories is a file for each 
supported terminal type whose name 
begins with that digit or letter. Thus 
the directory /usr/lib/terminfo/t 
would contain the file tvi925 if the 
TeleVideo 925 terminal is supported. 
The terminfo entries are compiled 
for speed, but that means they cannot 
be read directly. To see the long names 
and other contents of terminfo en- 
tries, use the infocmp program to 
decompile the entry. 

For more information on these 
terminal capability databases, see 
Termcap and Terminfo, Third Edition, 
by John Strang, Tim O’Reilly, and 
Linda Mui (O’Reilly and Associates 
Inc., 1988). 


Text Transfers 


One of the easiest yet most error-prone 
methods of intermachine data transfer 


FIGURE 1: A packet typically consists of a prologue, a message body, and an epilogue. 


Prologue 


Typical Packet Description 


Message Body (text or binary) 


Epilogue 


Packet type 
Sequence number 
Packet length 
Path specification 
Flags(s) 


Length usually fixed 
(by type specifier) 


Variable fields specified 
(by packet length 
in the Prologue) 


Cane 


[Optional] 
Error check 
flag(s) 


UNIXWORLD SEPTEMBER 1990 145 


146 


NEW TO UNIX 


FIGURE 2: The use of a block check is a means of detecting errors in the transmission 


of a block of data. 
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is text capture. Most communication 
programs that run on PCs can capture 
text from the session in a disk file or 
an in-memory buffer. To transfer a file 
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ons 


from the remote host to the local PC, 
simply turn on the capture feature and 
use cat on the UNIX host system to 
look at*the file’s contents. When the 


Connectivity 


shell prompt returns, turn off the cap- 
ture feature. This procedure is called 
downloading. 

However, this technique has a few 
problems. First, if transmission errors 
occur, there is no detection or correc- 
tion. You will have to view the capture 
file or buffer manually. Second, you'll 
generally find some stray text at the 
beginning and end of the capture file 
(your commands and the system 
prompts), which you should remove 
with a text editor—especially if the file 
is a program source file. (Compilers 
don’t know how to deal effectively 
with stray characters.) Third, the cap- 
ture method is effective only for text 
files. You cannot use it to transfer bi- 
nary files, such as compiled programs 
or nontext data files. 

Uploading text to the host from the 
local computer is similar. First, create 
a capture file on the UNIX system with 
the command cat -u > file, where 
file is the name you want to use for the 
capture file. (The -u option tells cat 
not to buffer the output, so transmit- 
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FIGURE 3: The umodem program implements the popular Xmodem protocol on UNIX 


systems. 
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Program 


ted text gets written almost immedi- 
ately to the remote disk—useful in 
case of transmission failure.) Then you 
tell your communication program to 
send the text of a file that is located 
on your local system. After the text is 
copied to the host, you type a CTRL-D 
to terminate the cat process. The 
UNIX host closes the capture file and 
prompts you for the next command. 
The problem with this approach is 
that not all communication programs 
provide a convenient way to send a 
text file. 


File Transfer Protocols 


A better way to transfer files is to use 
one of the file transfer protocols (FTPs) 
that are supported by most PC com- 
munication programs. The catch here 
is that your UNIX system might not 
support them because they are not 
standard issue, so you or your system 
administrator will have to obtain the 
needed programs and install them on 
the host system. Of the public-domain 
FTP programs, Xmodem and Kermit 
are the most widely available. More 
recent vintage FTPs, such as Ymodem, 
and various proprietary protocols may 
also be supported by your communica- 
tion program. 

A protocol is an agreement. In the 
case of an FTP, a protocol is an agree- 
ment about how binary data or text is 
to be transferred from one computer 
system to another. The advantages of 
today’s FTPs over the primitive text 


File Transfers with UMODEM 


UNIX Host 
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transfer mechanism described above 
are the use of error detection and cor- 
rection techniques, the ability to trans- 
fer binary as well as textual data, and 
the capability to transfer files between 
differing types of computer systems 
with automatic translations where 
required. 

FTP programs use packets (Figure 
1), which are small collections of data 
that can contain a prologue, a message 
body, and an optional epilogue. At a 
minimum, the prologue contains a 
packet sequence number. The mes- 
sage body in a packet contains some 
portion of the data to be transmitted 
between the systems. It can be in 
either straight text or binary format as 
long as the receiving end knows what 
to expect. The epilogue is optional, 
but generally provides error checking. 

In part one of this data communica- 
tion series, we looked at single-bit 
transmission error detection using sim- 
ple parity. FTP programs use a block 
parity mechanism, which is usually 
called a horizontal redundancy check. 
Figure 2 shows how a data block is 
followed by a block-check character (or 
group of characters). The value of the 
block-check code(s) is determined in 
some way by the contents of the block. 
Two popular types of error cnecks are 
a checksum and a cyclical redundancy 
check (CRC). 

A simple checksum, which is calcu- 
lated from the sum of the values in the 
data block, is typically a single charac- 
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ter (or byte, with decimal value in the 
range of 0 to 255), but some programs 
allow the use of two or three charac- 
ters in the block check. A CRC is a far 
more advanced and reliable means of 
detecting transmission errors. The 
CRC value is the result of a calculation 
called a polynomial expansion and is 
very sensitive to both single- and 
multiple-bit transmission errors. The 
value calculated on the receiving end 
is compared to the check value that 
was transmitted—if equal, the re- 
ceived block is assumed to be correct, 
if not, the block is retransmitted until 
it is received correctly or until some 
retry threshold is exceeded. 

Although an FTP imposes some 
overhead on data transmission, the 
benefits generally outweigh the costs. 
Sending a few extra characters to vali- 
date data transmission is a small price 
to pay. 

Translations are sometimes neces- 
sary to handle different end-of-line 
and end-of-file codes between operat- 
ing systems. In the ASCII character 
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LISTING 1: You must set and mark the TERM environment variable for export so 
screen-oriented programs can determine what terminal you are using. 


A. When using the Bourne or Korn shells, employ these two commands for setting and 


marking the variable for export: 


$ TERM=vt100 
$ export TERM 
$ 


B. The C shell uses a single command to do the same job: 


%setenv TERM vt100 
20 


set, decimal code 13 is the carriage re- 
turn (CR), which moves a printhead or 
cursor to the beginning of the current 
line and decimal 10 represents the 
linefeed character (LF), which moves 
the printhead or cursor down a line, 
while retaining the current column, if 
possible. These are the end-of-line 
codes used by DOS. 

Alternatively, decimal code 10 is 
known as the newline (NL) character, 
which effectively combines the opera- 
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tions of returning the printhead or cur- 
sor to the beginning of the current line 
and moving it down to the next line. 
This NL is equivalent to CR + LF. 
UNIX uses this interpretation of code 
10 internally, which yields a saving of 
one character per line in text files. 

Another difference between DOS 
and UNIX systems is that DOS (at 
least the versions prior to 3.0) uses a 
literal CTRL-Z (decimal 26) to mark 
the end of a file. There is no end-of- 
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industry leaders: IBM, AT&T, 
Bell Atlantic, Data General, 
DEC, Hewlett Packard, Next, 
Lotus Development, Oracle, 
Sun Microsystems, Tektronix, 
Unisys, Zenith Data Systems, 
Apple and more! 
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Get the dynamic solutions 
to your government computing 
needs through expert demon- 
strations and technology updates 
on: Micros, LANs, CD-ROM, 
CALS, GOSIP, EDI, and 8(a) 
acquisitions. 


Find out fromthe source— 
top program managers — 
exactly what’s happening with 
FTS 2000, Desktop II, 
DMAC II, Navy PC LAN/ 
ULANA, and other key 
Federal programs. 


The Federal Computer 
Conference, with intensive 
l-and 2-day seminars on key 
technologies and management 
challenges, and the Defense 
& Government Computer- 
Graphics Conference, with 13 
in-depth tutorials. 


Call Today To Register 


In Maryland Call 
(301) 587-9344 
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NEW TO UNIX 


file character for UNIX, rather a char- 
acter count corresponding to the file 
size is used. Communication programs 
need to perform translations when text 
files are uploaded or downloaded to 
accommodate these operating system 
differences. 


Xmodem 


The Xmodem FTP, created by Ward 
Christensen, uses a packet that con- 
tains a sequence number followed by 
the complement of that number, a 
128-byte (character) data block, and 
a simple checksum for error detec- 
tion. A program that implements the 
Xmodem protocol, called umodem, is 
available on many UNIX systems. To 
find out whether your system supports 
the program, simply type its name and 
note the response. If it is available, you 
will see a brief on-line manual page 
that tells you how to use the program. 

To transfer files you must start the 
UNIX side first and then tell your local 
system what to do. As shown in Fig- 
ure 3, your communication program in- 


Video Textbook Training @ Video Textbook Training ® 


for people who will be developing 
we teach. paper ates eds 10 


and examples available on floppy: 
sees is an affordable $150 plus S/H. 


e Video 


LISTING 2: To determine whether a UNIX system that uses termcap supports the 
TeleVideo 925 terminal, type the following command and see what matches, if anything. 


$ grep 925 /etc/termcap 
v3ltvi925itelevideo 925:\ 


:if=/usr/lib/tabset/tvi925:im=:\ 
vs =\E1:xn:KM=/usr/1lib/ua/kmap.tvi925: 


fF 


QO 


LISTING 3: The umodem command implements the Xmodem protocol for a. UNIX host. 
Here’s how to invoke it (on the UNIX host) to receive a file: 


$umodem -rt file 
$ 


teracts with the umodem program to 
transfer a file. The figure shows a file 
being transferred from the PC to the 
UNIX system. The command shown 
in Listing 3 tells the UNIX side to pre- 
pare to receive a file. Then you issue 
whatever command is needed on the 
PC end to start an Xmodem text-send 
operation. 

Be sure to use compatible Xmodem 
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programs on both ends of the link. Some 
of the newer incarnations of Xmodem 
can use a CRC instead of a checksum 
and larger data blocks (1 kilobyte, for 
example), but if the Xmodem equiva- 
lent program on the UNIX system 
doesn’t understand these new con- 
ventions, the transfer will fail. 


Kermit 


One limitation of Xmodem is that you 
can only send or receive a single file at 
a time. Another is that you have to 
type commands on both the host and 
the local end of the link to start the 
transfer. The Kermit file transfer pro- 
tocol solves both of these problems and 
alot more. Kermit lets you specify lists 
of files for transfer with a single com- 
mand. In addition, file names are ad- 
justed on the receiving end to make 
them compatible with the operating 
system naming conventions and to 
avoid overwriting exiting files. All in 
all, this is a very capable protocol. 

The Kermit protocol was created at 
Columbia University to let disparate 
computer systems communicate easily. 
There are many versions of the pro- 
gram for everything from the smallest 
microcomputers to the largest main- 
frames. And the FTP features of Ker- 
mit are available in many PC com- 
munication programs. The complete 
source code and documentation is 
available from various sources. Write 
to the following address for ordering 
information: Kermit Distribution, Co- 
lumbia University Center for Comput- 
ing Activities, 612 W. 115th St., New 
York, NY 10025. 

To transfer files using Kermit, you 
need a PC program that supports the 
protocol and a Kermit server on the 
UNIX host. I won’t go into the details 
here because they vary widely from 
one system to another, but the docu- 
mentation provided with the Kermit 


X SERVERS FOR DOS PCs 
FROM HUMMINGBIRD 


In one 

Turn your PCs into si 
X terminals. In real _ step, 
Hummingbird 

or protected Communications 
mode. delivers the world’s 


most advanced X servers 

for DOS PCs —- HCL-eXceed, 
HCL-eXceed Plus and HCL- 

eXceed Plus/8514A. They convert 
personal computers into X terminals 
capable of running in separate windows 
up to 32 X clients resident on networked 
host(s). Hummingbird’s implementation is 
optimized for 286, 386 and 486-based 
PCs with an EGA, VGA, super VGA 

or 8514A compatible graphics 
controller. These versatile products 

are compatible with Motif, Open 

Look, UWM and other window 
managers and support 


HCL-eXceed, 
a real mode server, 
works with PCs with as little 
as 640K of memory. 


HCL-eXceed Plus, a protected mode 
server, has broken many barriers 
imposed by DOS. Up to 16MB of memory is now 
directly accessible to X clients. Images and fonts can 
be any size. An “escape to DOS” feature allows an easy 
switch between X and DOS. 


HCL-eXceed Plus/8514A, a protected mode server 
supports 8514A compatible high performance display 
adaptors for high resolution graphics with 256 colors. 


HUMMINGBIRD 
COMMUNICATIONS LTD. 


2900 John Street, Unit 4, Markham, Ontario, Canada L3R 5G3, 
Telephone: (416) 470-1203 Fax: (416) 470-1207 


TRADEMARKS: X Windows System, UWM/Massachusetts Institute of Technology; MS-DOS/Microsoft Corporation; PC, EGA, VGA, 8514A/International Business Machines Corporation; 


80286, 80386, 80486/Intel Corporation; Motif/Open Software Foundation;Open Look/Unix International; HCL-eXceed, HCL-eXceed Plus/Hummingbird Communications Ltd. 
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TCP/IP transports 
from Excelan, FTP 


Software Inc., 
The Wollongong 
Group and Sun 
Microsystems, 
Inc. 


INFORMIX* 


TRAP? 


INFOFLEX CAN GET YOU OUT! 


(SOURCE CODE AVAILABLE) 


THE PROGRAMMER’S DBMS 


INFOFLEX was designed to be integrated 
with ‘C’ code. Other databases feel like 
integration was an afterthought. 


CONSISTENT SYNTAX 


INFOFLEX uses a syntax similar to 
INFORMIX’s PERFORM*, but we use it 
for ALL of our modules. This consistent 


syntax makes INFOFLEX easier to master. 


This is also why our users manual is less 
than 1/4 the size or INFORMIX’s. 


INDIVIDUAL MODULES 


If you don’t need all of INFOFLEX, you 
can just buy the parts that you need: 
SCREENFLEX - for data entry screens. 
REPORTFLEX — for POWERFUL reports. 
MENUFLEX -— for menus. 

SQLFLEX - A “STANDARD SQL”. 

Also are available for end users are: 


QUERYFLEX-for “POINT & SHOOT” reports. 


ISAMFLEX - for file access using ‘C’. 


“Informix & Perform are copyrights of Informix, Inc. 
Unix, of AT&T, XENIX of Microsoft Corp. 


WORKS WITH INFORMIX 
INFOFLEX is compatible with the 
INFORMIX database structure. This 
means that you can have INFOFLEX and 
INFORMIX programs manipulating the 
same database. 


OUR SENSIBLE PRICING 


We sell a developer’s system, like they do. 
We also sell COMPLETE C’ source, and 
an INFINITE runtime agreement. 


Here is a sample of our prices: 
XENIX*: 

Developer’s Source Runtime 
$1199 $3,500 $7,500 
Available for all UNIX* and DOS computers! 


INFOFLEX, inc 
875 Mahler Road, Suite #261 
Burlingame, CA. 94010 


(415) 340-0220 


infinite 
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WORKSTATION 


INTERNATIONAL CORP. 


YOUR SOURCE FOR 

SYSTEMS MEMORIES 
SOFTWARE MONITORS 
DISKS GRAPHICS 
TAPES PRINTERS 


DATA GENERAL 
DEC 
SUN 
IBM 


COMPAQ 
TOSHIBA 

SHARP 

UNIX 

XENIX 
X-11/MOTIF 
X-APPLICATIONS 


ATTRACTIVE PRICING 
LARGE INVENTORY 


VOICE (612) 884-3324 
FAX (612) 885-0445 
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MAKE IT 
A HABIT! 


Order Your Personal 
Subscription. 


Receive 1-Year 
(12 Issues) 


ONLY $18.00 
U.S.A. 


Call Datatel 800™ 
800-341-1522 


(FOR SUBSCRIPTION 
PLACEMENT ONLY) 


UNIXWORLD 


Mi SA GH oi Al? Zell 


NEW TO UNIX 


distribution is quite detailed and 
useful. With the exception of Windows 
TERMINAL, the programs mentioned 
in this column support Kermit and pro- 
vide adequate documentation. The 
book Kermit by Frank da Cruz, one of 
the Kermit authors, published by Dig- 
ital Press in 1987, is also available in 
many computer book stores. 

[Editor's note: Besides information on 
using, writing Kermit programs, the 
Kermit protocol, and a handy command 
reference section, Kermit provides a 
gentle and practical introduction to 
computers and data communications. ] 


Communication Programs 


There are literally hundreds of com- 
munication programs for DOS-based 
systems—most are commercially 
available, a few are in the “shareware” 
category, and others are proprietary. 
During the past decade I have worked 
with many PC communication pro- 
grams. Among the best of the com- 
mercially available programs, I recom- 
mend the ones discussed below. They 
are all reliable, provide an excellent 
range of features, and interface well 
with UNIX systems. 

DCA Communications sells several 
versions of Crosstalk. The original 
Crosstalk was a big success on CP/M 
systems and translated well to the IBM 
PC in the early 1980s. In more recent 
incarnations as Crosstalk Mk. 4 for 
DOS and Crosstalk for Windows, the 
program has taken on even greater 
programmability than before and has 
added support for more FTPs. 

ProComm Plus is a commercial pro- 
gram based on Datastorm’s highly suc- 
cessful ProComm shareware program. 
It incorporates numerous terminal 
emulations and FTPs in a moderately- 
priced package. 

Hilgraeve’s HyperAccess 5 is a rela- 
tive newcomer, which comes with 
DOS and OS/2 versions in the same 
package. This program uses lots of 
visual effects. It is well designed and 
extremely capable, including terminal 
emulations and FTPs. Also, it’s proba- 
bly the most customizable communica- 
tion program] haveused. O 


Augie Hansen is the founder of Omniware, 
a Denver-based computer consulting and 
training firm. He is the author of several 
books on C programming and vi. You can 
send him e-mail at: 


uunet !uworld!neweunix 
or 
attmail!omniware!arh 


SOLUTIONS! aga 
The Open Systems Show 


PARIS - FRANCE 
12 - 14 September 


2nd issue 


In 1989, 110 exhibitors, 
5.000 m2 


In 1990, 200 exhibitors, 
9.000 m2 


INFOPROMOTIONS - Fax : 011 33 1 46 28 89 04 - To Xavier FIQUEMO, Sales Manager 
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No -Brainer. 


The New Epoch-1 20 Series Network Storage Manager Gi versus general-purpose NFS servers(_]. 


Admini- 
strative 
Time 


When our engineers designed the new 


Epoch-1 20 Series, their job was to make compar- 


isons against other data storage 
== systems for NFS workstation 
_ networks totally unfair. 
They did a fine job. 


More on-line storage 


for less. At 20 gigabytes plus, the entry-level 
20 Series has over five times the on-line capacity 
of general-purpose servers costing 50% more. 
Cost per gigabyte is over 80% lower. 


More performance. The 20 Series com- 
bines the economy and capacity of optical disks 
with the performance of magnetic disks. New 
HyperWrite software lets you write files to disk 
four times faster than other NFS servers. 


Less time to back up. The 20 Series 
with HyperSave software can be backed up 
in one-sixteenth the time required to back up 
a general-purpose server of the same capacity. 
Automated on-line backup lets you back up 
as often as you want, with no user disruptions. 


Users never 


Less time to administer. 
run out of disk, so administrators don’t spend 
time juggling user space. Off-line archiving is 
eliminated. You can reduce by a factor of 20 the 
time spent shuffling files in and out of archives, 
restoring lost files, and backing up. 


Every computer on the network 
runs better. With unlimited on-line storage, 
inactive files can be offloaded to the 20 Series. 
This frees local disk space, so servers and 
workstations run better. 

Fax your business card to (508) 836-3802, 
or call 1 (800) US-EPOCH for a free copy 
of our Epoch-1 20 Series technical summary. 


We think it will make your 
network storage decision Epoch1 
pretty easy. Network Storage 
a 
Technical Summary 
“” epoch systems S 


‘Soriae Manweprenet Sor he Nett ates 


Storage Management for the Network Computer. 
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NFS is a trademark of Sun Microsystems, Inc. 


Howard Baldwin 


PRODUCT OF THE MONTH 


PEERING INTO THE 
NETWORK’S FUTURE 


Ithough its name connotes British 

royalty, startup firm Peer Net- 
works is actually devoted to the 
French concept of egalite, fraternite, 
and liberte-among computers, any- 
way. Peer divides the computer world 
into three provinces: the Datacom 
King holds court over an IBM main- 
frame linked to a Systems Network 
Architecture (SNA) network, the De- 
partment Prince oversees a UNIX 
host linked to an X.25 packet network, 
and the local-area network (LAN) 
Lord commands the departmental 
workgroup. 

Peer has devised what it believes is 
the most diplomatic way for the King, 
the Prince, and the Lord to maintain 
control over their respective realms 
without stepping on each other’s 
dominions. Its Peer Network Com- 
puter is designed to let these separate 
groups communicate and work to- 
gether with greater flexibility, linking 
Ethernet or token ring-based LANs to 
wide-area networks (WANs) using 
IBM’s SNA or X.25. According to Walt 
Fischer, Peer’s director of marketing, 
filling the gap between LANs and 
WANs is “the largest unmet need in 
corporations today.” 

In the traditional sense, the Peer 
Network Computer is a gateway, but it 
has combined the concept of a gate- 
way, which interconnects networks, 
with the concept of network applica- 
tions processing, which run network- 
resident applications (transaction 
processing and routing, electronic 
messaging, and directory services). 
Network applications processing is 
important in terms of its ability to re- 
lieve overhead on hosts, reduce net- 
work traffic, and improve response 
time. 

But at the same time, the Datacom 
Kings have been waving their scepters 
in anger because the power to central- 
ly manage applications is slipping 
into the hands of the LAN Lords. 
With Peer’s product, applications 
can be centrally managed and run 
remotely. 


In addressing these capabilities, 
Peer has brought lots more function- 
ality both into the throne room and 
the hinterlands. First, its network 
boards, called multifunction boards, 
can run in parallel. You can have one 
board and one port to, in its vastest 
expansion, 256 boards and 16,000 
ports. Each board is an independent 
computer with on-board processors, 
memory, I/O channels, and power 
supply. On each board you can piggy- 
back six daughterboards, each sup- 
porting one of a variety of interfaces: 
Ethernet, token ring (4 or 16 mega- 
bits per second), RS-232, V.35, hard 
disks, or T1 or fractional T1 high- 
speed telecommunications links. 

Second, it uses a proprietary real- 
time operating system called Unilink 
for better performance. Unilink sup- 
ports most of the common C library 
calls used in communications, so that 
developers can use UNIX tools like 
screen editors, compilers, debuggers, 
and simulators to develop applications. 
According to Peer, after testing the 
software under UNIX, developers can 
download binary versions into the 
Peer boards for high-performance 
execution under Unilink. 

Another facet to the Peer Network 
Computer’s flexibility is its use as a 
network switch. One of its beta sites is 


a large retail operation routing data 
from cash registers and terminals in 
each of its stores via an SNA network 
to IBM hosts in Houston, Tex. Be- 
cause SNA works best as a point-to- 
point system, the only alternative the 
retailer would normally have are ex- 
pensive links from each store to head- 
quarters. By configuring the Peer 
nodes as an X.25 network, information 
can be routed from one store to anoth- 
er, providing not only concentration of 
information on trunk lines, but also al- 
ternate routing capabilities in case of 
a line going down. 

A five-slot chassis costs $3000, with 
each multifunction board priced at 
$5200; the plug-in daughterboards 
cost between $1900 and $2500, de- 
pending on capability. You can also 
get network management through a 
Sun workstation acting as a network 
control center (NCC), gathering sta- 
tistics and tracking problems on both 
IBM and non-IBM equipment. The 
NCC costs $27,400, which includes 
the workstation and the network 
management software (the latter can 
be bought separately for $10,000). 
Peer Networks, 3350 Scott Blvd., 
Bldg. 14, Santa Clara, CA 95054; 
408-727-4111. 
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The Peer Network 
Computer com- 
bines the concept 
of a gateway with 
the concept of 
network applica- 
tions processing. 
The product is 
available with 
either a five-slot 
chassis or as a 
plug-in daughter- 
board. 
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For the past seven years the Sun User 

~ Group (SUG) has produced THE Sun user 
event of the year. The conference provides 
__ the opportunity for engineers, scientists, 
third-party vendors, end-users, developers, 
~ executives, and others to listen, share 
experiences, and learn how to better deal 
with both hardware and software decisions 
facing Sun users today. 


This year’s show will feature: 
@ Over 100sessions 
categories: Instructional, Systems 
_ Administration, Performance, Scientific 
~ Applications, and Commercial Applications. 
“will run all day Sunday, 
December 2. The sessions will be 
offered by Sun Educational Services and 
by other Unix notables. 
SS housed in a 
43,000 sq. ft. convention center. See 
~ the latest Catalyst and third-party vendor 
products ported to Sun. 


Programs will be mailed fo all Sun User 
Group members later this summer. 


- To insure that you will receive a registra- 
_tion package, phone the SUG office at 
415/336-0564, FAX 415/969-9131, or 
mark the number corresponding to this ad 
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CALENDAR! 


NEW PRODUCTS 


A SERVER OF EPOCH 
PROPORTIONS 


he unique architecture of Epoch 

Systems’ InfiniteStorage server- 
integrating on-line disk and optical stor- 
age-has been downsized into an entry- 
level system called the Epoch-1 20 
Series. It offers on-line access to any- 
where from 20 to 40 gigabytes of data, 
and incorporates all the capabilities of 
the larger Epoch-1 systems—automatic 
on-line archiving, automated system 
backup, and high-speed Network File 
System (NFS) file access. 

Base configuration includes a 760- 
megabyte magnetic disk, 2.3-gigabyte 
8mm cartridge tape drive, 8 megabytes 
of memory, and an HP 20.8-gigabyte re- 
writable optical disk library unit. Expan- 
sion options include a second library 
unit, up to 5 additional magnetic disks, 
and an additional 16 megabytes of mem- 
ory in 8-megabyte increments. Price 
starts at $82,900. 

Epoch also adds new software op- 
tions: HyperWrite to improve the NFS 
write rate without violating the NFS pro- 
tocol, and HyperSave, to reduce the 
time needed to back up data automati- 
cally without operator intervention (for 


| — 


eer rn 


Epoch Systems’ InfiniteStorage. 


30 gigabytes of data, from 30 hours 
down to 1.5 hours, according to the 
company). Epoch Systems, 8 Tech- 
nology Dr., Westborough, MA 
01581; 508-836-4300. 
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Any Multiport in a SPARC 


Texas Microsystems has introduced I/O 
boards for SPARCstations, enabling 
S-Bus-basic computers to output direct- 
ly to parallel and serial devices. The 
SPC-60 addresses the Centronics paral- 
lel interface for printers and plotters, al- 
lowing users to share expensive 
peripherals. It features a 16-byte FIFO 
port, with a burst transfer rate up to 8 
megabytes per second; price is $495. 
The SSC-80 is an intelligent 8-port se- 
rial card for driving printers, plotters, 
terminals, and modems, allowing an 
S-Bus-basic computer to act as a server 
for the devices; two of the SSC-80 
boards can be used in a single SPARC- 
station to provide up to 16 RS-232C 
ports. Taking care of flow control in 
hardware, the serial card has 8-byte re- 


ceive and transmit FIFO memories for 
each port, with aggregate throughput 
of 36,000 characters per second (cps). 
Price is $995. Texas Microsystems, 
10618 Rockley Rd., Houston, TX 
77099; 713-933-8050. 
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No Math Anxiety Here 


Following in the footsteps of Lotus and 
Ashton-Tate, Mathsoft has developed a 
version of its popular MathCAD mathe- 
matics software on UNIX for Sun-3, Sun- 
4, and SPARC workstations. The pro- 
gram has file compatibility with PC and 
Macintosh versions, and many key- 
strokes and file commands are replicat- 
ed in the UNIX version. Its “live 
document interface” allows users to ac- 
cess the computer as they would a 
scratchpad, defining variables and in- 
putting text anywhere on the screen. 
Equations are formatted in standard 
math notation and the results are auto- 
matically calculated. Changes to the 
equations are automatically recalculat- 
ed. Retail price is $695. Mathsoft, 201 
Broadway, Cambridge, MA 02139; 
617-577-1017. 
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Speech, Speech! 


Adding to its Speech System V Toolkit 
for XENIX, Texas Instruments has de- 
veloped a companion product for SCO 
UNIX systems. The Speech System V 
includes an interface to TI’s 1500 com- 
puter, allowing developers to write ap- 
plications on the 1500 and implement 
them on Tl’s 386-based computers. The 
Speech System V Toolkit provides a set 
of run-time libraries for a variety of 
speech applications, including text-to- 
speech, record/playback, telephone 
management, and language recogni- 
tion. The cost is $2000; an optional run- 
time license is also available for $1000. 
Texas Instruments, P.O. Box 
202230, Austin, TX 78720; 800- 
527-3500. 
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Sending Out An SOS 


Summus comes to the rescue of users 
seeking a desktop stacking unit for 
erasable magneto-optical media with its 
SOS-600 subsystem. Its capacity is 6 gi- 
gabytes of data, with 300 megabytes ac- 
cessible at any time in the drive. A 
robotic switching system swaps car- 
tridges in under 12 seconds, and using 
SCSI-2 common commands, up to six 
computers can share the stacker (or a 
single computer can use up to three dai- 
sy-chained units). Available for DEC 
and Sun systems, the price is $9995; 
disks are $250 each. Summus, 17171 
Park Row, Houston, TX 77084; 
713-492-6611. 
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That’s Real-Time Servers, Not 
Meal-Time Servers 


Concurrent Computer has developed 
three UNIX-based AP/Server systems 
for use in commercial on-line transac- 
tion processing (OLTP) applications 
running real-time, fault-tolerant data. 
The AP/600 series is CISC-based, the 
AP/800 RISC-based, and both run Con- 
current’s real-time UNIX operating sys- 
tem. The third system, the AP/320, is a 
communications, terminal interface, 
and database server. Designed to be 
used as database, communications, and 
compute applications servers, the AP/ 
Server systems support Ingres, Reli- 
ance Plus, Oracle, Informix, and Unify 
databases. Prices range from $48,000 
for a base system to $320,000 for a fully 
configured system. Concurrent Com- 
puter Corp., 106 Apple St., Tinton 
Falls, NJ 07724; 201-758-7000. 
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Tune into the BBC 


Interactive Data Systems has devised 
language translation software to adapt 
software written in Business Basic into 
the C language. Once translated, any fu- 
ture programming can be done in C and 
then recompiled. Programs affected in- 
clude those written for MAI Basic 
Four’s minicomputers, as well as appli- 
cations written in Thoroughbred Busi- 
ness Basic and Basis International’s 
BBx. The translation software can inter- 
face with Informix’s product line, with 
interfaces to Oracle and Progress 4GL 
planned. Price starts at $7500, depend- 
ing on platform. Interactive Data Sys- 
tems, 18218 E. McDurmott, Bldg. 
C, Irvine, CA 92714; 714-641- 
2822. 
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NEW PRODUCTS 


Fun with the Sun 


Sights and sounds have been wrapped 
up into software packages by Full 
Source, with three programs for Sun 
workstations. Sounds I includes sound 
programs for recording, playing, and 
modifying more than 125 miscellaneous 
sounds; Monochrome Images I and 
Color Images I contain over 500 images 
each. Programs include source code, so 
that users can modify and extend pro- 
grams to fit their needs. 

Also available is a desktop productiv- 
ity package called Financial Programs 
I/Desk Accessories I with 35 programs, 
including spreadsheets, calculators, 
and time management tools (this also 
can be modified). The cost for each 
package is $99. Full Source Software, 
346 Costello Ct., Ste. 106, Los Al- 
tos, CA 94024; 415-855-7070. 
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RDBMS Tools: the SQL 


SQL Solutions has developed SQL-Ad- 
vantage to ease the complexity SQL de- 
velopers face. Among other features, 
SQL-Advantage features SQL-Edit, an 
editing environment emulating emacs, 
vi, and other editors. By using it, devel- 
opers don’t need to leave or re-enter the 
native editor to debug or submit queries 
to the database, and can use the editor 
of their choice to create source files. 

SQL-Advantage can execute SQL 
files and split the screen to display both 
the code and the results of the query. 
While debugging, users can highlight 
part of a query and submit it to the data- 
base without leaving the editor; if the 
procedure fails, the SQL-Code Checker 
pinpoints the location of the error. Pric- 
ing ranges from $7500 to $35,000, de- 
pending on machine class and number 
of users. SQL Solutions, 8 New En- 
gland Executive Park, Burlington, 
MA 01803; 617-270-4150. 
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Unlike Unything Else 


Adding to its unique multiuser solu- 
tions, Advanced Micro Research has 
devised an Enhanced Graphics Net- 
work Adapter (EGNA) and a Video Net- 
work Adapter (VNA) for graphics 
applications. AMR’s solution consists of 
standard PC monitors and keyboards 
attached to a 386- or 486-based multius- 
er system with UnTerminal adapters in- 
stalled on the AT bus; serial and parallel 
ports are located at the remote station. 
Applications can run in either the native 


or console mode with 800-by-600 color 
resolution at 32-bit speed. 

The EGNA product offers EGA col- 
or graphics at the remote station (list 
price for the first user is $849, with 
each additional user the module is 
priced at $549). The VNA Plus sup- 
ports up to eight Hercules-compatible 
monochrome users ($1595 for the first 
four users, with each additional user 
model at $399). Advance Micro Re- 
search, 3 Lagoon Dr., Ste. 345, 
Redwood City, CA 94065; 415- 
594-9991. 
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The WORMS Keep Turning 


Two new additions to the write-once, 
read-many (WORM) disk drive market 
are Maxdata’s MD-150W 650-megabyte 
standalone drive and its MD-1700W 6.5- 
gigabyte 12-inch drive. Both come with 
Maxdata’s optical conversion unit 
(OCU), which allows users to access 
them as if they were Winchester disk 
drives, eliminating the need for soft- 
ware drivers. Cost is $4490 for the MD- 
150W and $29,995 for the MD-1700W. 

Maxdata has also introduced a 2.3-gi- 
gabyte 8mm tape backup system with a 
standard SCSI interface and a 256K-per- 
second transfer rate, the MD-8200, and 
a tape stacker for unattended backups. 
Maxdata, 100 Leek Dr., #9, Rich- 
mond Hill, Ontario, Canada L4B 
3E6; 416-882-0600. 


Circle No. 312 on Inquiry Card 


SCSI-Wuzzy Was a 
Very Fast Adapter 


Even as the MCA/EISA war continues 
to rage, the venerable PC AT bus keeps 
on going. Ciprico has introduced the 
Rimfire 5500 series of SCSI adapters 
with subsystem software for the AT-bus 
in UNIX and multiuser applications. Its 
I/O throughput has been aided by an 
80186 microprocessor aiding the host 
CPU and an NCR 53094 SCSI controller 
chip to minimize SCSI protocol over- 
head. Dual-ported SRAM holds SCSI 
commands and scatter/gather tables to 
further reduce overhead. Ciprico esti- 
mates sustained sequential data trans- 
fers at 900K per second. 

The subsystem software supports a 
variety of SCSI devices, including gi- 
gabyte hard disks, optical drives, and 
DATs. A built-in EEPROM and software 
configuration utility eliminates the need 
for jumpers. Software is available for 
SCO, Interactive, Intel, and AT&T’s 
UNIX. Price is $795. Ciprico, 2955 


KEEP 
A STEP 
AHEAD 


OF NEW 
TECHNOLOGY 
AT PC EXPO 
IN CHICAGO 


Considered the Midwest's 
largest trade show for volume 
buyers, PC Expo in Chicago 
brings together hundreds of 
four-star exhibitors show- 
casing a full range of emerg- 
ing and established products 
and services. 

What’s more, you can 
learn as you shop the exhibi- 
tion floor. 

To receive more informa- 
tion, call 1-800-444-EXPO. 
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Editor’s note: In order to better serve our 
readers, we have improved the informa- 
tion included in this Calendar section. 
Calendar will now provide more in-depth 
information on conferences and trade 
shows, including the focus of the event 
and who will be the keynote speakers. Un- 
fortunately, we will no longer be able to 
publish information about training classes. 


UPCOMING SHOWS 


Computer Solutions Expo: Third 
Midwest UNIX Exposition: 
September 4-6. 

Formerly called Expo@Detroit, this 
show has broadened into the vertical 
marketplace: doctor’s offices, lawyers, 
small- to medium-size manufacturing 
plants, and distributorships. It now in- 
corporates a full two days of technical 
tutorials in addition to a two-day confer- 
ence program. The keynote speaker 
will be Joanne Miller of UNIX Interna- 
tional, vice president of technology. The 
title of Miller’s presentation is “The Fu- 
ture of UNIX.” The Expo hopes to at- 
tract some 2000 new and experienced 
UNIX users. At least 30-35 vendors are 
expected. The show will be held at the 
Ritz Carlton Hotel in Dearborn, Mich. 
Contact Expotech Inc., 313-882-1824. 


Fed Micro ’90: September 5-6. 
Featuring a comprehensive exposition 
of products ranging from microcomput- 
ers and workstations to software and pe- 
ripherals, 250 information systems 
companies will be in attendance at this 
event. Topics to be covered include 
technologies such as 386- and 486-driv- 
en machines and RISC-based systems. 
There will also be free sessions and 
workshops: practical tips on getting the 
most out of microcomputing—from 
LANs and UNIX to microcomputer se- 
curity and desktop publishing. The con- 
ference will be held at the Washington 
Convention Center, Washington, D.C. 
Contact FOSE, Fed Micro 90, 800-638- 
8510 or 703-683-8500. 


Open Systems Application Develop- 
ment Conference: September 9-12. 

Sponsored by Unify Corp., this first- 
time industry event is geared toward 
solutions for applications development 
in multidatabase environments. Topics 
are programmer productivity, user in- 
terface standards, application access to 
data in heterogeneous databases, and 
hardware performance. The keynote 
speaker will be EG. “Buck” Rogers, 
former marketing director for IBM. He 
will speak about the need for open sys- 
tems application development tools and 
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software challenges in the 1990s. The 
featured speaker will be Lawrence F. 
Dooling, president of AT&T UNIX soft- 
ware operations. The conference will be 
held in San Jose, Calif. Contact 800-24- 
UNIFY (U.S. only) or 415-637-2332. 


AFSM International 16th Annual 
World Conference and Exhibition: 
September 30 to October 3. 
The theme of the conference will be 
“The Decade of Change-the ’90s Are 
Here.” AFSM is an international associ- 
ation for high-technology service exec- 
utives. Emphasis will be on the 
worldwide transition from manufactur- 
ing to service-oriented economies and 
the resultant growth of the high-tech- 
nology service and support industry. 
One of the featured speakers is Dr. 
Barry Asmus, a senior economist at 
The National Center for Policy Analysis. 
He will be discussing “Opportunities in 
the New Global Economy.” Expected at- 
tendance is 1000 with more than 140 
companies exhibiting at the trade show. 
The conference will be held in Chicago, 
Ill. Contact Jean Doynow, Jean Doynow 
Associates, 212-840-6570. 


UNIX Solutions: October 3-5. 

This exposition and conference for the 
corporate user of UNIX products and 
systems features a 40-session confer- 
ence program focused on UNIX-based 
software and open computing systems 
solutions. The attendees consist of na- 
tional and international executives and 
nontraditional end users. 

Two plenary sessions will focus on 
the future of UNIX. Keynote speakers 
and topics include: Christine Hughes, 
president of Myriad Research Inc. 
(UNIX: The Office Foundation), Ed 
Borkovsky, president of UNICAN Mar- 
keting Services (Economics of UNIX/ 
Open Systems: A Top Management 
Perspective), and Evan Grossman, writ- 
er for PC Week (UNIX Architectures). 
The conference will be held at the Ana- 
heim Convention Center, Anaheim, Ca- 
lif. Contact Interface Group, 617-449- 
6600. 


The 5th Interoperability Confer- 
ence & Exhibition ’90: October 8-12. 
Interop *90 is a conference and tutorial 
program emphasizing hands-on demon- 
strations. Attendees will receive infor- 
mation on the latest developments in 
network computing. Included will be 22 
tutorials, 45 conference sessions, and 
more than 175 exhibitors demonstrat- 
ing products and services. 

Dr. Eric Schmidt from Sun Microsys- 


tems will be one of the keynote speak- 
ers, explaining Sun’s Open Network 
Computing (ONC) approach; Dr. Ira 
Goldstein from the Open Software 
Foundation (OSF) will present the op- 
posing viewpoint by discussing OSF’s 
DEcorum. 

The conference will be at the San Jose 
Convention and Cultural Center, San Jose, 
Calif. Contact Interop, 800-INTEROP. 


The Imaging ’90 Exhibition and 
Conference: October 10-12. 
Imaging ’90 focuses on document imag- 
ing. More than 75 exhibitors will display 
imaging technology solutions from opti- 
cal storage through micrographics. 
This year the conference will be co- 
locating with INFO ’90 where 300 ex- 
hibitors will represent all segments of 
the computer market from the latest 
PCs, midrange, and mainframe systems, 
and connectivity products and services. 
The conference will be held at Jacob 
K. Javits Convention Center, New York 
City. Contact Marilyn Harrington, 203- 
352-8477. 


NEXT MONTH 


IN UNIXWORLD 


With the expected growth in the 
Japanese workstation market, 
what actions are U.S. vendors 
taking to tap it? 

Has Apple’s failure to license 
its Macintosh interface 
weakened its position as 

the GUI standard? 


Discover how to put together a 
powerful and less expensive 
386 UNIX workstation 


A practical discussion of 
whether to use a diskless 
workstation or X terminal 


What will you find in the 
styleguides for the different 
graphical user interfaces? 


Adding up the latest features 
of 4GL accounting software 


Product Reviews: 


- X terminal roundup 
¢ PI programmer’s editor 
¢ BRU restore utility 
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Xenium Ln., Plymouth, MN 
55441; 612-559-2034. 
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Now For Some Spooling Action 


To move spool files between Hewlett- 
Packard’s proprietary MPE operating 
system and its HP-UX UNIXx-based sys- 
tem, NSD has devised TranSpooler, 
running over thin or thick Ethernet or 
X.25 networks. It performs bidirection- 
al spool file transfers, handles environ- 
ment and binary file transfers, provides 
creator information to the receiving sys- 
tem, and accommodates default print- 
ing. Also included in the transfers is 
session name, user ID, date and time 
created, size of file, priority, and num- 
ber of copies. Price ranges from $1000 
and $4500, depending on the number 
and size of the CPUs. NSD, 1400 
Fashion Island, 4th Fl., San Mateo, 
CA 94404; 415-573-5923. 
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In the Beginning, There Was 
Dispatch Plus 

Service management software-de- 
signed for use in either a centralized or 
remote environment-has been devel- 
oped by Genesys Computers, combin- 
ing call management, depot repair, 
spare parts and inventory tracking, con- 
tract administration, and field service 
tracking. More than 100 standard re- 
ports can be produced from the Dis- 
patch Plus software; custom reports 
and optional accounting packages are 
also available. Available as a turnkey 
hardware/software system, or as a 
UNIX-based software-only package, it 
utilizes a DBMS allowing for easy cus- 
tomization. Prices starting at $16,000 in- 
clude some customization, installation, 
and five days of on-site training. Gene- 
sys Computers, 1350 Baur Blvd., 
St. Louis, MO 63132; 314-991- 
0255. 
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Pick Me Up a Six-Port 


The latest Ethernet connector card 
from Cisco Systems allows its internet- 
work routers to support up to 28 Ether- 
net local-area network (LAN) 
connections. The Multiport Ethernet 
Connector (MEC) operates in the AGS+ 
router/bridge chassis. Used in conjunc- 
tion with Cisco’s FDDI interface card, 
the MEC card allows the AGS+ to sup- 
port connections between an FDDI ring 
and more than 20 Ethernets. Based on 


O’Brien Dr., Menlo Park, CA 
94025; 415-326-1941. 
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a custom bit-slice processor running at 
16 mips, the MEC card provides a path 
from Ethernet to Ethernet, or from 
Ethernet to FDDI at rates up to 20,000 
packets per second. The MEC is priced 
at $12,000 with six Ethernet ports, 
$9500 with four ports, and $6000 with 
two ports. Cisco Systems, 1525 


Conforming to CCITT 


In its continuing work in ISDN technol- 
ogy, Advanced Micro Devices has de- 
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TAPE AND DISKETTE 
DUPLICATION 


CD2000 - DUPLICATOR 


eSimultaneous 
Tape Duplication 
*QIC, DEC, IBM, 
HP and '2"tapes 
eAlso Exabyte, 
DAT and Optical 
Versatile, Cost 
Efficient 


Systems 


LLP - LOADER, LABELER, 
PRINTER 


°3.5" Diskette 
Duplication 
eLoads, Labels 
and Prints 
Custom Labels 
*Easy to Operate 
Unattended 
«Wrap around or flat labels 
Serialized or Single Copies with 
Serialized Labels 


RDH 3.5 LC - ROBOTIC DISK 
HANDLER 
DUPLICATOR 
Solution for 3.5" 
Diskettes, IBM 
or Macintosh 
*High Volume 
eLow Cost 


APPLIED DATA 
COMMUNICATIONS 


14272 Chambers Road 
Tustin, CA 92680-6998 
(714) 731-9000 
Fax (714) 838-7172 
US - 1 (800) 221-5486 
In Calif. - 1 (800) 334-5486 


European Inquiries: ADC GmbH 
Mainhausen, West Germany 
Phone 0 61 82-2 10 04 
Fax 0 61 82-39 22 


Distributors Welcome 
DEC is a trademark of Digital Equipment Corporation. 
HP is a trademark of Hewlett Packard. IBM is a trade- 
mark of International Business Machines. Exabyte is a 
trademark of Exabyte Corporation. Macintosh is a trade 
mark of Apple Computer. 
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veloped the first terminal control circuit 
for use in building terminals that con- 
form to CCITT power specifications. 
The specifications allow ISDN termi- 
nals to be powered from the telephone 
line during power blackouts. The 
AM79C30A Digital Subscriber Control- 
ler (DSC) is a monolithic CMOS device 
that, combined with EPROM, static 
RAM, a microcontroller, and a power 
controller, are all the circuits necessary 
in an ISDN terminal supporting the two 
B and single D channels required by 
the CCITT. Available in a 40-pin plastic 
dip or 44-pin plastic leaded chip carrier, 
the price is $14.25 each in quantities 
over 10,000. Advanced Micro Devic- 
es, 901 Thompson PI., Sunnyvale, 
CA 94088; 408-732-2400. 
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The Incredible Shrinking 
Erasable Optical 


To augment its 5 1/4-inch optical stor- 
age systems, Pinnacle Micro has devel- 
oped a 3 1/2-inch erasable optical disk 
drive. The REO-130 is a SCSI device 
with a 28-millisecond (ms) seek time; 
each disk holds 128 megabytes. Avail- 
able in both internal and external ver- 
sions, it has interface kits for Sun, DEC, 
IBM, Macintosh, and compatible ma- 
chines. The cost is $2995; cartridges are 
$129 each. Pinnacle Micro, 15265 
Alton Pkwy., Irvine, CA 92718; 
714-727-3300. 
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A Room with Design View 


To pinpoint engineering design prob- 
lems as early as possible in the design 
cycle, Premise developed DesignView 
as a complement to CAD systems. Us- 
ers can model how a design will work 
before going to CAD and prototyping, 
allowing engineers to discern design al- 
ternatives. It combines variational ge- 
ometry and mathematics (for example, 
form and function) to provide a single 
modeling system for nonprocedural 
problem solving. It can also accept data 
from the Lotus 1-2-3 for Sun spread- 
sheet for analysis. 

DesignView is shipped with OSF/ 
Motif and runs on SPARCstation 1, 
DECstation 3100, IBM RS/6000, and 
Apollo workstations. The price is $1295, 
or $12,950 for 12 network users. 
Premise, 3 Cambridge Center, 
Cambridge, MA 02142; 617-225- 
0422. 
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I See SAW 


As if being a system administrator wer- 
en’t enough, now there’s security ad- 
ministration too. Lawrence & 
Associates has created the Security Ad- 
ministrator’s Workbench (SAW) to take 
some of the security functions out of the 
administrator’s hair. It offers 34 fea- 
tures, including display of possible Tro- 
jan Horses; comparison of prior system 
attributes to current attributes and re- 
ports changes; displays permissions of 
executable and test files that can be ac- 
cessed or altered by anyone (where vi- 
ruses begin); display of permissions of 
.exrc, .profile, .cshre, .login, .logout, 
and .mailrc files; the ability to crack 
passwords; and notification to users of 
impending password expiration, among 
other password, identification, and ad- 
ministration commands. Price ranges 
from $225 to $25,200, based on the num- 
ber of users. Lawrence & Associates, 
P.O. Box 31852, Richmond, VA 
23294; 804-273-9298. 
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Play This Instrumentation 


National Instruments has developed 
three instrumentation interface prod- 
ucts for IBM’s RS/6000 workstation. 
The GPIB-6000 kit ($1295) includes an 
interface board to connect the comput- 
er to IEEE-488 or GPIB cable for access- 
ing peripheral scientific measuring 
instruments. The VME-MC6000 kit 
($4200) allows the RS/6000 to access 
VMEbus-based boards as if they were 
installed in the machine. The VXI- 
MC6000 kit ($4600) gives the RS/6000 
external control of VXIbus instrument- 
on-a-card systems; the VXI instruments 
are installed directly into a mainframe 
chassis like plug-in boards, rather than 
connected over cable like peripherals. 

Each kit contains AIX software driver 
support. National Instruments, 
6504 Bridge Point Pkwy., Austin, 
TX 78730; 512-794-0100. 
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Visualize Sun Software 


Combining graphics and imaging on 
the desktop, SunVision provides visual- 
ization tools and libraries for SPARC 
workstations running Sun’s OpenWin- 
dows application environment. It in- 
cludes an image processing tool for 
analysis and manipulation of images; a 
volume rendering tool for analyzing 3-D 
volumetric data; a window-based inter- 
active graphics tool for manipulation of 


ITS NOT 
JUST dBASE 
ON UNIX. 
TTS BEPIER, . 


fw 


Yes, it runs your dBASE, FoxBASE and Clipper applications on 
UNIX, XENIX and AIX (also VAX/VMS and ULTRIX.) But that's only the beginning of 
Recital. It's a complete relational database and 4GL for developer and end users alike. It's 
also got a powerful data dictionary. SQL interface and over 350 additional commands. 
And oh yes, there's one more advantage...you can have it today. 


Call now 508/750-1066. 


® 
In the Americas: International: 
Recital Corporation Inc. Recital Corporation Ltd. 
85 Constitution Avenue Southbank Technopark 


Danvers, MA 01923 90 London Road 


Tel. 508/750-1066 The world's most compatible database. London, SE] 6LN U.K. 
Fax 508/750-8097 Sis rb oa tila Sane Tel. 01/401-2727 


All trademarks are the properties of their respective companies. 
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SURVIVAL MANUALS 
FOR NETWORK PROS. 


Data Communications magazine presents the essential reference tools for the 1990's. 


NETWORK MANAGEMENT & 

MAINTENANCE, VOL. 4. 

The latest installment in the highly respected series 
providing essential insights into fundamental 
network-management techniques that will serve as 
benchmarks for the 90s and beyond. 

Price: $34.95. 337 pages. Item #70. 


INTEGRATING VOICE AND DATA, VOL. 3. 
Collected articles on such diverse topics as 11 
basics, a detailed assessment of state-of-the-art fiber 
optics technology, and an in-depth look at the Inte- 
grated Services Digital Network (ISDN). 

Price: $34.95. 319 pages. Item #66. 


CONNECTIVITY AND STANDARDS, VOL. 3. 
The essential handbook for information managers 
charged with piloting their networks through the '90s 
and into the 21st century. In-depth case histories and 
reports on evolving protocols and standards aug- 
ment an invaluable collection of articles. 

Price: $39.95. 730 pages. Item #63. 


INSIDE X.25: A MANAGER’S GUIDE. 

A hands-on guide for engineers seeking to lift the 
X.25 standard off the bookshelf and into the real 
world of network problem solving. Provides a 
historical perspective and introduces the basics of 
packet switching, open systems interconnection and 
the X.25 standard. Plus detailed assessments of 
packet technologies, equipment, and networks. 
Price: $39.95. 300 pages. Item #65. 


DATA NETWORK DESIGN STRATEGIES, VOL. 4. 
A unique collection of articles presenting the best 
thinking of the late 1980's on the wide range of net- 
work design alternatives that will come into play dur- 
ing the 1990's. 

Price: $39.95. 694 pages. Item #64. 
OMNICOM INDEX OF STANDARDS, 

1990 EDITION. 

Edited by Harold C. Folts 

A totally new edition of the classic reference for 
instant access to standards of leading US. and 
international organizations, including CCITT, ANSI, 
ISO, and IEEE. Cross referenced and indexed for 
quick, easy access. 


Price: $127.00. 955 pages. Item #71. 


THE LOCAL AREA NETWORK 

HANDBOOK, VOL. 3. 

The authoritative chronicle of the LAN market of the 
late '80s. Features insightful articles by LAN pioneers 
and other experts. 

Price: $39.95. 509 pages. Item #67. 

BASIC GUIDE TO DATA COMMUNICATIONS, ED. 2 
This updated supplement to the first edition is essen- 
tial reading for a comprehensive understanding of 
data communications and a clear, insightful look at 
emerging trends. 


Price: $34.95. 350 pages. Item #62. 


Special Bonus Discount: Deduct 10% on all 
orders over $50.00. Sales Tax: Add applicable tax 
for your locality. Shipping & Handling: Add $2.50 
per book. Delivery: Allow 4 weeks for US. orders: 
international orders allow extra time. To order by 
phone: Call (718) 834-0170. To order by mail: 
Send check and order to: Data Communications, 
Box 059077, Brooklyn, NY 11205. 
et 
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geometric data sets; a script-driven ren- 
dering tool for the creation of photoreal- 
istic images from geometric data; and a 
movie display tool to display sequences 
of previously computed frames. The 
cost is $3000. 

Sun also released the XGL graphics 
software library for MCAD and ECAD 
applications in both 2-D and 3-D applica- 
tions. It is available on SPARC and Sun- 
3 systems for $1500. Sun Microsys- 
tems, 2550 Garcia Ave., Mountain 
View, CA 94043; 415-960-1300. 
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SPARC and X Together 


There is one company making both X 
terminals and SPARC-compatible work- 
stations: Solbourne’s X Display Stations 
come in three formats. The 16-inch 
monochrome display uses the 12.5- 
MHz 68000 processor, has up to 4.5 
megabytes of memory, and 1024-by- 
1024 resolution; the 19-inch mono- 
chrome display uses the 15-MHz 68020 
processor, has up to 8 megabytes of 
memory and 1280-by-1024 resolution; 
and the 17-inch color display uses the 
20-MHz 68020 processor, up to 8 mega- 
bytes of memory, and 1024-by-768 reso- 
lution, with 256 displayable colors. Each 
comes with a 97-key UNIX-style key- 
board (101-key, PS/2-style available), 
three-button mouse, and Ethernet 
hook-up. Solbourne Computer, 
1900 Pike Rd., Longmont, CO 
80501; 303-772-3400. 
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Let’s Get Technical 


Geocomp’s TechWords is an adjunct to 
a word processing program’s spell- 
checking option, incorporating the 
proper spelling of words drawn from 
100 engineering and scientific disci- 
plines. It includes words from each of 
the six engineering disciplines, as well 
as computer, life, space, earth and plan- 
etary sciences, and mathematics and 
physics. Users can integrate other cate- 
gories pertinent to their day-to-day 
work. Runs with WordPerfect for UNIX 
and any other word processing soft- 
ware whose spell checker can be 
amended. The cost is $79. Geocomp, 
66 Commonwealth Ave., Concord, 
MA 01742; 508-369-8304. 
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Say Formeeze, Please 


Anyone who has had to format a report 
or preprinted form into a computer can 
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appreciate the concept of the 
Formeeze grids. Placed over the re- 
port that needs to be designed, it 
shows exactly what the printer col- 
umns and line positions should be. The 
set of four 8 1/2-by-11-inch sheets in- 
cludes a 10- characters-per-inch (cpi) 
by 6 lines-per-inch (lpi) grid, a 12 cpi by 


6 Ipi grid, a 17 cpi by 6 lpi grid, and a 10 
cpi by 8 lpi grid. The cost is $9.95. 
Spockmar Enterprises, Box 
52003, Lynn Mour Postal Outlet, 
N. Vancouver, B.C., Canada V7J 
3T2; 604-929-0313. 
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For information leading to the Location 
and Identification of Missing UniForum Pioneers, including /usr/group 
founders, board members, technical committee heads and Other Renegades of note. 


Some of these Open Systems Cowboys were last seen 
hacking code, organizing standards committees and starting companies to bring 
UNIX into the Mainstream Computing Corral. 


These brave UNIX pioneers will be Honored at the Open Systems 
Roundup (UniForum ’91), January 22-24 in Dallas, as UniForum kicks off 
a year-long Celebration of its Tenth Anniversary. 


Any Upstanding UNIX Citizens who come forward and 
contact Sheriff Ed Palmer at UniForum Association with Information on the 
Whereabouts of people he has not yet identified will participate 
in a drawing for an Elegant Dinner for two. 


Sheriff Palmer is also collecting Memorabilia, /usr/group Anecdotes, 
favorite Published Articles and all-time favorite winner (and loser) Product Names. 


t£zUniForum. 


The International Association of UNIX Systems Users 


2901 Tasman Drive Suite 201, Santa Clara,CA 95054 
408/986-8840; FAX 408/986-1645; uunet!usrgrp!ed 


CIRCLE NO. 10 ON INQUIRY CARD 


UNIXWORLD SEPTEMBER 1990 167 


NEW PRODUCTS 


Twice the Interconnection 


Installing a Quatech DSDP-100 commu- 
nication adapter gives a PC AT two addi- 
tional RS-232 serial ports and two 
additional Centronics-compatible paral- 
lel ports. It requires one expansion slot, 
but allows interconnection to multiple 
printers and plotters. Address select- 
ability allows all four ports to be in- 
stalled at any available address space 
within the computer, thus avoiding con- 
flict with fixed-address devices. 

The DSDP-100’s serial ports support 
up to 56 Kbaud; optional universal asyn- 
chronous receiver transmitters 
(UARTs) supporting up to 256 Kbaud 
are also available. The cost is $195, in- 
cluding connectors and cable. Quat- 
ech, 662 Wolf Ledges Pkwy., 
Akron, OH 44311; 216-434-3154. 
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Kontron the Barbarian 


Though ruggedized and portable are 
usually not used in the same sentence, 


Kontron has developed 386- and 486- 
based industrial computers. The IPLites 
are built from die-cast magnesium and 
provide electromagnetic interference 
protection. Of seven EISA bus slots, five 
are available for add-in boards (one in XT 
format, four in AT format (two long and 
two short). Basic configuration includes 
a 20-MHz 386 chip, 80387 co-processor, 
up to 10 megabytes of RAM, 40- or 100- 
megabyte hard drive, a3 1/2-inch floppy 
drive, and a 200-watt power supply; an 
optional AC/DC power supply is avail- 
able for mobile test applications. 

Of the two RS-232C serial ports, one 
can be switched to RS-422/485; a stan- 
dard parallel port for printing is also in- 
cluded. Prices start at $8395. Kontron 
Elektronik, 244 Sobrante Way, 
Sunnyvale, CA 94086; 408-733- 
0272: 
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Driving Miss ESDI 


Everex has released an AT-based ESDI 
hard disk controller, the EV-348, capa- 


ble of transferring data at 22 megabits 
per second and supporting high-capacity 
disk drives (above 300 megabytes). The 
EV-348 is also downward-compatible 
with other ESDI drives supporting lower 
transfer rates. Featuring 1:1 interleave, 
the controller can support two hard 
drives and two floppy drives. The cost is 
$224. Everex, 48431 Milmont Dr., 
Fremont, CA 94538; 415-498- 
pip By 3 [: 


Circle No. 328 on Inquiry Card 


Embedded SPARCs Flare Up 


Using application-specific integrated 
circuit (ASIC) methodology, LSI Logic 
has developed two SPARC-based prod- 
ucts for embedded applications to inau- 
gurate its L64900 32-bit RISC series. 
The L64901 is a high-performance 
SPARC processor, and the L64951 is an 
integrated system controller contain- 
ing the logic for system design. Avail- 
able in 20- and 25-MHz frequencies, 
the chips can work together as the 
core of embedded applications for a va- 
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Annex II? 
The number one choice for UNIX® 


The Xylogics Annex II terminal server was developed specif- 
ically for UNIX users. It has all the features you need for to- 
day and tomorrow. For communicating with everything 
from workstations to super-computers. 


Applications that solve problems. 

What differentiates the Annex II is the wide range of sol- 
utions it provides. Like attaching terminals and personal 
computers to networks. Sharing printers and modems. Con- 
necting non-Ethernet equipment and remote terminals. 


Customers choose the Annex II because of features like SLIP 
and adaptable security. If you have a communications prob- 
lem, Annex II can help solve it. 


Architecture designed for change. 

Network needs will change. That’s why we designed the 
Annex II so new features can be continuously added, and 
from a central location. 

With our host-based design, Annex network administration 
software is located on your existing UNIX system. Making 
the equipment you already own work harder for you. 


riety of graphics-, image-, and video-re- 
lated systems. 

The L64901, a 32-bit integer unit, of- 
fers 15 mips at 25 MHz and 12.5 mips 
and 20 MHz; the companion L64951 ISC 
chip replaces more than 20 discrete logic 
devices typically used to implement the 
same functions. In addition to providing 
the memory subsystem control logic for 
the L64901, the L64951 supports pro- 
grammable address decoding for chip 
selection, programmable wait states, 
DMA control, interrupt logic, memory 
protection, and other logic capabilities. 
The price in 1000-piece quantities are 
$86 for the L64901 and $79 for the 
164951. LSI Logic, 1551 McCarthy 
Blvd., MS D101, Milpitas, CA 
95035; 800-322-RISC. 
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How to Fool a SPARCstation 

KOM’s Optifile II software lets SPARCs- 
tation 1 and SPARCserver 330 users eas- 
ily configure a device driver and plug an 
optical disk drive into the computer’s 
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built-in SCSI adapter, without making 
any changes to the operating system 
code. Upon completion, the optical disk 
will appear to the host as a single parti- 
tion magnetic disk drive. Optifile can be 
used in both standalone and network en- 
vironments. Cost ranges from $1500 to 
$5000, depending on the number and 
type of drives. KOM, 127 Walgreen 
Rd., RR3 Carp, Ontario, Canada 
KOA 1L0; 613-831-8350. 
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For Security, You Can 
Always Go to DAD 


Digital Pathways has devised the Digi- 
tal Authentication Device (DAD) for se- 
curing access to computer ports with 
dial modems. In addition to its identifi- 
cation, password, callback, and authen- 
tication security features, it also offers 
tools for managing remote sites from a 
central location and supports unattend- 
ed dial applications like UUCP. 

Up to 64 user records can be sup- 
ported in each DAD, which keeps an au- 


dit trail of all activity. The audit trail is 
maintained in a buffer until polled by 
the central location manager (whether 
by synchronous or asynchronous mo- 
dem). Quantity one price is $400, with 
quantity discounts available. Digital 
Pathways, 201 Ravendale Dr., 
Mountain View, CA 94043; 415- 
964-0707. 
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Everything You Always Wanted to 
Know About RS-232 


Specialized Systems Consultants’ RS- 
232 Card is a concise reference for seri- 
al communications information, ex- 
plaining all the signals for RS-232, as 
well as the pin assignments on both 
standard DB-25 connectors and DB-9 
connectors used on the PC AT. The 
card explains what you can and can’t do 
to make serial devices talk to each oth- 
er. The eight-page reference card also 
includes adapter schematics, explain- 
ing flow control handshaking, parity, 
and signal levels. The cost is $3. Spe- 


Contact your Xylogics representative today. 


Industry-standards protect your investment. 

The Annex II was the first terminal server to incorporate 
4.3BSD TCP/IP. Our software supports TELNET and rlogin 
for terminal connections, BIND for domain name service 
and RIP for network routing. So you can concentrate on get- 
ting the job done. 

Lead the way. 

Open architecture. Trouble free hardware. A range of appli- 
cations. And a proven track record with thousands of UNIX 
users. Annex II, the leader you have been looking for. 
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(800) 225-3317 or (617) 272-8140 


Your Partner For Performance 


Xylogics, Inc. 
53 Third Avenue 
Burlington, MA 01803 


Xylogics International, Ltd. 
Featherstone Road 

Milton Keynes MK12 5RD, UK. 
(908) 222112 


NCR Tower ? 


PERFORMANCE PROBLEMS? 


We provide many high perform- 

ance enhancement products for 

the NCR Tower family: 

¢ System Memory Modules. 

¢ Internal & External SCSI 
Disks (380 MB to 1.2 GB) 

¢ SCSI Tape Drives (150 MB 
& 2.3 GB). 

¢ High speed/low overhead 
TCP/IP, Ethernet Networks. 

¢ Replacement CPU upgrades; 
Math Co-Processors. 

Ask how these products have 

doubled the Tower performance 

for many customers. 


Sea Change Corporation 
1100 Central Pkwy W., Suite 38 
Mississauga, Ontario 

Canada L5C 4E5 
Tel (416) 272-3881 
Fax (416) 272-1555 


“THE NCR TOWER EXPERTS" 
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Xenix/Unix System Recovery & Tuning Toolkit 
includes: 
CTAR™ what “Tar” should have been 
(Master/Incremental, Compression, Data 
Verification, Special Files, Error Recovery, 
very fast, reliable. 
Jet RestorEase™ restore SCO in 20 
minutes 


UNDELETE true recovery of deleted files 
JetOpt™ Disk defragmentor and 
optimizer 


Jet Inode Editor” restore data that 
“fsck” cannot, more powerful than “fsdb” 


Other UniTrends Products Include: 


Codeshell convert shell script to binary 
executable 


JetCom™ communication package 


DOSTAR transfer large files from Xenix 
to DOS 


Unig@Trends 


1601 21st Ave. N., Suite C-303 
Myrtle Beach, S.C. 29577 
803-626-2878 
FAX: 803-626-5202 
30 Day Money Back Guarantee 
Demos Available 
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cialized Systems Consultants, P.O. 
Box 55549, Seattle, WA 98155; 
206-527-3385. 
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Hardware Ports 


To Alliant FX/2800: Silvar-Lisco’s 
SL-Verify design verification software 
(408-991-6000); to Data General’s 
Aviion: Digital Analysis Corp.’s Eye*- 
Node SNMP-based network manage- 
ment and control system; Resource 
Information Management Systems’ 
QicClaim/2 health benefits adminis- 
tration software (508-898-4160); to HP 
9000: Information Dimensions’ Basis- 
Plus text information management sys- 
tem (614-761-8083); Transarc’s AFS 3.0 
distributed file system (412-338-4400); 
to IBM RS/6000: Boston Business 
Computing’s VMS emulation software 
(508-470-0444); Empress Software’s 
RDBMS (301-220-1919); Grafpoint’s 
Tgraf-X X-based Tektronix terminal 
emulation software (408-446-1919); 
TKi’s MenuMagic UNIX system inter- 
face (404-640-1515); VersaSoft’s dB- 
MAN V dBASE III+-compatible 
RDBMS (408-723-9044); to Intel 386/ 
486: Template Graphics Software’s 
Figaro+ PHIGS graphics software 
(619-457-5359); to Intergraph: Em- 
press Software’s X-based RDBMS 
(301-220-1919); to MasPar’s MP-1: 
Paragon Imaging’s Visualization Work- 
bench image processing software (508- 
441-2112); to Pyramid’s MIServer: 
Unidata’s RDBMS (303-756-0897); to 
Sony News 3860: Interactive Soft- 
ware Engineering’s Eiffel object-ori- 
ented language (805-685-1006); to 
SPARCstation: Access Technology’s 
20/20 real-time spreadsheet (508-655- 
9191); Cisco Systems’ NetCentral Sta- 
tion SNMP-based network manage- 
ment software (415-326-1941); 
Unitech’s Backup.Unet backup and re- 
store tool (703-264-3301). 


Hardware Support 


To Dupont’s MacBlitz: Template 
Graphics Software’s Figaro+ PHIGS 
graphics software (619-457-5359). 


Hardware Upgrades 


Contemporary Cybernetics adds a 
data encryption security control capa- 
bility to its CY-8200-S 8mm tape backup 
subsystem (804-873-0900); MDB Sys- 
tems Data Shuttle 3000 shock-isolated 
disk subsystems now support single- 
ended and differential SCSI interfaces 
(714-474-8098); Network Computing 
Devices’ X terminals now have SNMP 


capability, LAT support, and VT-220 em- 
ulation (415-694-0650). 


Software Support 


To X: NewTech’s SPC Blue statistical 
process control software (812-422- 
4525); RGB Spectrum’s RGB View dis- 
play controller (415-848-0180); Tem- 
plate Graphics Software’s Figaro+ 
PHIGS graphics software (619-457- 
5359). 


Software Upgrades 


Atlantix adds support for Novell Net- 
ware 386, Arcnet, StarLAN, and twisted- 
pair Ethernet in version 1.3 of its Co- 
conet DOS-to-UNIX networking soft- 
ware (407-241-8108); Control Data 
adds new accounting functions, virtual 
disk storage, and ANSI tape labeling to 
EP/IX 1.2.1, its SVID-compliant version 
of UNIX (612-853-8100); Dialogic adds 
support for its new voice cards and T1 
offerings to its UNIX Development 
Package for call processing systems, 
and also upgrades its UNIX voice driver 
and adds a UNIX diagnostics library; 
Gejac adds user chargeback, project 
accounting, and disk management fea- 
tures to version 7 of its ARSAP data cen- 
ter management software (301-725- 
2500); Grafpoint adds Tektronix 4125 
graphics terminal emulation from X dis- 
play stations to its TGraf-X software 
(408-446-1919). 

Information Dimensions adds 
conventional, continuous, and sec- 
tioned format management capabili- 
ties to its BasisPlus text information 
management system (614-761-8083); 
Irwin Magnetic Systems upgrades 
its EzTape backup software to permit 
backup of all network and local hard 
disk files in one session; a librarian util- 
ity to track tape contents; and expand- 
ed support for logging messages, and 
support for QIC-36 and QIC-02 tape 
drives (313-930-9000); Pilot Systems 
adds a lot control module for tracking 
specific materials and a multiware- 
housing module to its Job Shop manu- 
facturing software (414-792-0050); 
Premise adds an application library to 
its DesignView engineering software 
(617-225-0422); TDI America adds a 
new user interface, real-time shape in- 
terpolation and six different ways to 
create animation to its Explore 3-D an- 
imation software (212-247-1950); 
Thunderstone Software offers the 
ability to convert word forms and adds 
a customizable thesaurus to version 3 
of its Metamorph text retrieval soft- 
ware (216-771-7880); Zylab adds color 
enhancement more help capability to 
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its ZyIndex text retrieval software (708- 
632-1100). 


Compilers & Development Kits 


To Ada: Meridian Software Systems’ 
portable Ada compiler (714-727-0700); 
multiple languages: MicroWay’s new 
NDP line of Intel i860 compilers include 
assembler, linker, librarian, loader, and 
symbolic debugger, and are available 
for Fortran, C, C++, and Pascal (508- 
746-7341). 


Product Line Extensions 


ALR: Business VEISA 486/25 25-MHz 
486 EISA-based PC (714-581-6770); 
Arche: two EISA and two ISA PCs 
based on the 33-MHz 486, two ISA PCs 
based on the 25-MHz 386, and one 
based on the 386SX (415-623-8100); 
Bull HN Information Systems: 
DPX/2-360 multiprocessor 68040- 
based system, DPX/2-510 RISC-based 
system, DPX/2-110 386SX-based sys- 
tem, and DPX/2-220 68030-based sys- 
tem (508-294-6616); DTK Computer: 
FEAT-3300 486-based server (818-333- 


NEW PRODUCTS 


7533); Hewlett-Packard: the HP9000- 
822S supports 12 to 24 users and adds 
DAT drive capability to the deskside 
minicomputer line; a Series 920 
computer and server slips in at the 
low end of its HP 3000 RISC-based 
minicomputer product line (800-752- 
0900); and the second generation of 
the 700/X X window terminal line 
includes four- and eight-plane color 
support, a ROM-based X-server op- 
tion, and the capability to use a stan- 
dard AT/2-style keyboard (800-752- 
0900). 

Hummingbird Communications: 
X11.4-based version of its PC X serv- 
ers, HCL-Exceed Plus and HCL-Ex- 
ceed Plus/8514A (416-470-1203); 
Megatek: X-Cellerator graphics accel- 
erator for X Window environments 
now available on 6U VME board (619- 
455-5590); Next: a 68040 version of the 
Next cube, as well as upgrades for cur- 
rent users (415-366-0900); Opus Sys- 
tems: Series 428 Personal Mainframe 
and Personal Mainframe 8000-33 work- 
stations, based on the 33-MHz version 


he-li-os (hé’lé’-6s’) adj. 


1. Compatible with the SUN. 


2. High performance memory boards. 


3. High capacity tape and disk subsystems. 


THE WORD IN SUN-COMPATIBLE PRODUCTS. 


of the 88000 RISC processor (408-446- 
2110); Princeton Graphic Systems: 
Ultra 14 color monitor supports CGA, 
VGA, Super VGA, 8514/A graphics at 
1024-by-768 resolution (404-664-1010); 
Pyramid Technology: MIS-1/1 ob- 
ject-code compatible server is priced 
from $55,000 to $150,000 to offer a low- 
cost entry point to Pyramid’s scalable 
architecture (415-965-7200); Sony: 
RISC-based News 3710 workstation 
(408-434-6644); Tektronix: four mod- 
els of second-generation TekXpress X 
terminals, three color and one gray- 
scale (800-225-5434); 3Com: to its 
3+Open network operating system 
product line comes TCP NetBIOS, de- 
signed to work in conjunction with 
3+Open LAN Manager to handle the 
exchange of data between worksta- 
tions and servers running HP’s LAN 
Manager/X ona TCP/IP network (408- 
562-6400); Univision Technologies: 
UDC-700-TI, an AT-based graphics 
controller using Texas Instruments’ 
TMS34010 graphics processor (617- 
221-6700). 


4. Unsurpassed quality and support. 


A Division of Piiceon, Inc., A Dynatech Company 
4996 Lundy Avenue, San Jose, CA 95134 
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NEED NETWORKING And UNIX Sottrions? 
Make THis CONNECTION, 


Get THe INFORMATION You Neep At NETWORKING / UNIX’ ‘90! 


—Z If you need to keep your company up to date on computer/information products and services, then make NETWORKING/UNIX ‘90 your 
destination, September 24-25. 

—Z Learn The Latest — Hear first-hand from industry leaders delivering breaking news on trends, issues and products affecting networking 
and UNIX environments, Two separate series of conference sessions are offered — one series for management, the other for technical professionals. 
—Z— Access In-Depth Information — in-depth tutorials and hands-on application sessions complement the conference sessions by giving 
you an even closer look at today’s technology solutions. Plus, you'll have the opportunity to hear leaders from both UNIX International and the Open Software 
Foundation in two dynamic panel discussions! 

—L See Exhibits By Leading Technology Companies — Exhibits by more than 30 companies let you see products in action. 
Exhibitors include: Accu-Tech Cable ¢ Andersen Consulting Atlanta UNIX Users Group ¢ AT&T © BellSouth ¢ Bull HN ¢ Canon ¢ Compaq ¢ Computer System 
Rentals ¢ Computers & Solutions ¢ Datapro ¢ Data General ¢ Dickens Data Systems Digital Analysis ¢ Hewlett-Packard ¢ IBM Informix ¢ Ingres LAN 
TIMES ¢ LANDA Microsoft ¢ NCR ¢ Norrell Services © Novell © Oracle ¢ Performance Technology © Rabbit Software ¢ Santa Cruz Operation ¢ Sears 
Business Center ¢ Sun Microsystems ¢ UNIXWORLD e Workstation News 
—Z Make Your Reservation Today! — Call today to make your reservation for NETWORKING/UNIX ‘90, your most complete source of 
information on all these important topics. We'll rush you a brochure with complete information on the conference and discounted attendee accommodations 


ane CALL 1-800-343-5046 OR 220-2706 IN ATLANTA 


SPONSORED BY 


INFORUM =| \+ +o} 


® UNIX is a registered trademark of AT&T 
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MARKETPLACE/CLASSIFIED/CAREER OPPORTUNITIES 


COLUMBIA UNIVERSITY -—seeks a 
software person, with Unix system 
administration and C programming ex- 
perience in a networked, multivendor 
environment, to share the respon- 


AT&T COMPUTERS/PERIPHERALS- 
SPECIALS-—port cards, new $135, 
used $95. Delta Technologies, Inc. 
800-22-DELTA. 


sibilities of maintaining a large installa- 
tion of Sun, HP, DEC, and IBM systems. 
College degree, excellent organizational 
skills required. Officer benefits include 
tuition exemption and working in a 
university environment. Please send 
resume to: ROBERT CATTANI, 450 
Computer Science, Columbia University, 
NY NY 10027. We take affirmative ac- 
tion toward equal opportunity. 


AT&T COMPUTERS-Buy & Sell 3B2/ 
310-700, 3B5-15-20 Lakewood 
Computer Corporation 303-493-6406, 
FAX: 303-493-6409 


ATTENTION-—UNIXWORLD readers who 
have computer merchandise or services 
to buy, sell or trade and who want to 
advertise in the classified section of 
UNIXWORLD Magazine, please call: 
Kari Smith 415-940-1500 


AT&T, IBM OTHER BRANDS - buy/sell 
computers, modems, phones & PCs 
800-553-2821/901-757-8989 


Looking for 
Tutorials and Product Reviews? 


See our cumulative index. 
Call or write to: 


UNIXWORLD 


444 Castro St. Mountain View, CA 94041 (415) 940-1500 


DO YOUR BOOKKEEPING 
WITH SHELL SCRIPTS 


Ray Swartz, author of "ANSWERS TO UNIX", has created a 
full-featured general ledger accounting system using over 25 
Bourne shell scripts. This menu driven application includes: 


-Chart of Accounts Maintenance 

-Full Transaction Entry and Editing 
-Automatically Formatted P/L and Balance Sheet 
-Complete Report Generator 


This general ledger system can easily handle the bookkeeping 
needs of most small businesses. Not only is this a fully func- 
tioning software package, but you receive complete source code 
for the entire application. Documentation includes detailed de- 
scriptions of each shell script and how they all work together. 


Full source code and documentation available from Berkeley 
Decision/Systems for $79.95 plus shipping. To order, call 


(408) 458-9708 
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address as indicated below. 


Please extend my UNIX/WORLD 
subscription for one year at 518 
(in Canada $24° U.S. funds: other 
foreign residents 538 U.S. funds). 


O 


I'd like to become a subscriber for 
one year (12 issues) at $180, 
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oO Bill me later. 
MAIL TO: 


UNIX WORLD 


SUBSCRIPTION SERVICES 
P.O. BOX 1929 
MARION, OH 43306 


Check enclosed. 
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MARKETPLACE 


AT&T 


COMPUTER Z BECS 


USERS 


We Feature: 
* EXB-8200CS 2.3 Gigabyte Tape units for 3B2s 
* AT&T Memory Boards for your 3B2300 
and 6386 computers 
¢ 386 Computers running at 33MHz w/UNIX 
System V 3.2.2 


= (ly 


* Wide selection of SCSI/ESDI Disk Modules 
for 3B2/6386 


¢ AT&T 3B2/6386 Computers/Peripherals 
New and Refurbished 


Call or write for technical specifications 
and pricing: 
COMPREHENSIVE SYSTEMS 
Airport Executive Tower 2 
7270 N.W. 12th Street, Suite 500 
Miami, Florida 33126 
FLA. 305-599-9992 + 800-445-UNIX 
FAX: 305-594-5652 
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UNIPLEX 


Business Software that Reflects the Way You Work 
UNIPLEX™ USERS 


X WINDOWS SYSTEM™ 
SPECIAL OFFER 


When you purchase the Uniplex X Windows 
System during the month of September, you will 
receive an upgrade to the new Uniplex Version 7, 
TOTALLY FREE. 

Western Pacific Data Systems, the leading 
Uniplex reseller, offers total service for Uniplex 
including sales, installation, support, training and 
consulting. 

Uniplex is available for microcomputers, minis 
and mainframes. 


eater WestemRaafic Data Systems 


Inquiries 7373 Engineer Road 
Welcome San Diego, CA 92111 
WPDS, an Authorized Distributor for Uniplex 


1-800-367-9737 
CIRCLE NO. 53 ON INQUIRY CARD 


System Administration Utilities 


A menu driven “front end" utility that 

will help even a non programmer do the 
advanced tasks of system administration. 
For Unix and Xenix Systems. 

This Program helps you handle the print 
spooler, the file system, uucp, cron, 
floppy disks, and more, with ease. 


An easily administrated menu system. 
Allows common or individual menus. 

very easy to assign up to 16 menu options! 
passworded re-program option 

Great for Integrators, Vars, Administrators 


69.95" 
UNIprompt 


Micro Systems Inc. 


1-407- 339-8649 Systeme, Hacer 


Trademark of AIST 


BUG TRACKING 


Distributed, Submit Bugs 
Anywhere Worldwide 


UNIX/XENIX ~ 


POWER MONITORING PACKAGE 


Power Failure Monitoring ara cae 


User Tailored Management 
Reports and QA Metrics 


No Training Required 
Secure Dialin Module 


Hardware and Software 7 
Defect Tracking 


to Prevent Data Loss on 
most UNIX/XENIX Systems 
ex: AT&T System V & 3B2, SCO 
UNIX/XENIX 286 & 386, 
Sun OS, IBM 6000, Plus Others 
Call for more information: 


CIC Distributors 
1-800-779-2665 
1-314-537-0305 


QualTrak Corporation 
(408) 274-8867 


San Jose, California 
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gy TELEBIT’ 
wee Telebit Modems 
Shhhhh!!! Prices too low to print! 


T2500’s!!!!' Trailblazers!!! 
T1500’s!!!_ 1T1000’s!!! 


Gower Jectiita Servnes, sic. 
Computer Systems and Peripherals 


AT&T 3B2 /5 /15 


DSI V.82 modem With MNP 4,5... 649.00 6386 WGS Workstations 
(Asyne, Sync, 2 wire dial, lease w/call back) 3B2 Memory Expansion Cards 
DSI V.32 modem with Group II FAX pai Datakit Il VCS 


Starlan Networking Products 
All Products Available 
NOW 
2740 Sawbury Blvd. 
Columbus, OH 43235 

—= (614) 764-2224 

=> FAX (614) 764-1512 
Marietta, GA 30067 ATel Authorized Reseller 
FAX: 404-980-9754 “Registered trademark of AT&T 

CIRCLE NO. 54 ON INQUIRY CARD CIRCLE NO. 34 ON INQUIRY CARD 


DataRace 4 port Mux with V.32 modem......1995.00 
DEI 2400 bps modem (optional MNP 5 SW) 
89.00 


Call 800-346-8243 or 404-980-9664 
Discovery Electronics, Inc. 
1351 Dividend Drive, S.E. Suite N 


FEITH TinyTape™ 
- 2.2 gigabytes of unattended backup using 
standard 8mm cartridge tapes. 
- Includes FEITH Hi-Speed Backup Software. 


FEITH BigBoy™ Disks 
- 312, 663, 1024 MB formatted 
Optional disk controllers with up to 8 MB of cache 


X.25 SDLC 
QLLC HDLC 
ADCCP PAD 


FEITH BigBoy™ Optical Disks 
- 650,940 MB 5.25" WORM 
- 64GB 12.0"WORM 


* C source code 
¢ ROM-able 


* Full porting provided 
¢ No OS required 


Works with all AT&T 3B2 and 6386 computers. 


= SYSTEMS AND 
= SOFTWARE, INC. 


One Bala Plaza 
Bala Cynwyd, PA 19004 


|G] GCOM, Inc. 
41 E. University 
Champaign IL 61820 
'O|m (217) 352-4266 
Specialists in Computer Communications 
FAX 217-352-2215 


Voice: (215) 667-5575 
FAX: (215) 667-4057 
EMAIL: attmail!dfeith 


TinyTape and BigBoy are trademarks of Feith Systems and Software, Inc. 
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ON THE HORIZON 


X-RAY LITHOGRAPHY: WHO’S ON FIRST? 


submicron integrated circuits was first investigated in 

the United States-by Henry Smith’s group at MIT in 
the early 1970s—America may be losing its lead in bringing 
x-ray lithography toward commercial feasibility. 

Japan has spent or’ committed almost $2 billion on re- 
searching and developing synchrotrons for x-ray lithogra- 
phy, and Europe is not far behind that figure. In the United 
States, only IBM has committed even $100 million to this 
field. The U.S. government and other semiconductor makers 
take refuge in thinking that optical methods look to be ex- 
tendible down to a third of a micron, and that the merits of x- 
ray are debatable: while x-rays avoid the internal reflection 
problems of optical submicron techniques, there are lenses 
available to focus the finest optical beams while x-ray lenses 
are not yet practical. 

But that’s just the synchrotron approach, applicable mainly 
to large companies and high production volumes-synchro- 
trons are huge, hazardous, and as Commodore Vanderbilt said 
about owning a yacht, “If you have to stop and think whether 
you can afford one, you can’t.” A smaller-scale technique using 
laser-pumped plasma is also a contender, and one of the world 
leaders in this point-source approach is a U.S. startup, Hamp- 
shire Instruments. So it may come to pass that overseas indus- 
try takes the lead in high-volume submicron ICs, while the 
specialty market falls to American industry. 


A Ithough the use of x-ray beams to draw the traces on 


COMPUTING AT THE SPEED OF LIGHT, 
OR FASTER 


to practical computing with lightwaves by eliminating sep- 

arate lightbeam receivers. There, Josef Popp and Ludwig 
Treitinger are exploiting certain transistor types’ ability to de- 
tect light directly. They're getting the best results from double 
polysilicon self-aligned bipolar or biCMOS npn types, which 
combine excellent light detection with the kind of speed need- 
ed to keep up with lightwaves. The only modification to the 
standard forms of this technology is to keep the metalization 
layer from cutting off the light beam. 

Meanwhile, research by K. Scharnhorst and G. Barton sug- 
gests that, under special circumstances, photons should be 
able to propagate faster than the accepted speed of light. It’s 
known that a vacuum is not empty to lightwaves; it’s filled with 
fluctuating electro-magnetic fields and virtual positron-elec- 
tron pairs. These are a large factor in the limit on the speed of 
light, and pointing photons down a channel between two mi- 
croscopically close conducting plates is expected to accelerate 
them beyond the normal speed of light. The anticipated speed 
boost is too small to readily be measured by experiment, but 
once the “Einsteinian” speed limit is broken to even the small- 
est degree, further substantial speedups look likely, with cor- 
responding acceleration of lightwave computing. 


g n Germany, Siemens is breaking down one of the barriers 


BREAKTHROUGH CHIPS 


at Hitachi’s laboratories. Hitachi used electron beam li- 


QUICK CHECKS ON LARGE COMPUTERS > ixty-four-megabit memory chips now exist in prototype 


every” and “there is” statements, take a lot of machine 

resources to run. To check the accuracy of the output, 
which is often necessary because this sort of problem is prone 
to errors, used to mean repeating the entire job on another 
computer. But a flurry of e-mail between Richard Lipton of 
Princeton University; Noam Nisan of MIT; Lance Fortnow, 
Carsten Lund, and Howard Karloff of the University of Chicago; 
and Adi Shamir of Weizmann Institute in Israel has created a 
method whereby a small computer can prove or disprove the 
result just by interrogating the large computer. 

Their method starts with the mathematical fact that problems 
of this sort can all be converted to the classical “matchmaker’s 
problem”: given a number of men and an equal number of 
women, with each woman known to be either compatible or in- 
compatible with each of the men, how many (if any) ways can 
the men and women be paired up so that every couple is com- 
patible? The breakthrough lies in being able to scale down the 
matchmaker’s problem by eliminating some of the men and 
women, in such a way that if the computer’s answer to the 
first problem was wrong, it must give a wrong answer to the 
scaled-down problem, too, or else the inconsistency between 
the two answers will be obvious. The reduction in size contin- 
ues until there are only one woman and one man left, in which 
case a wrong answer itself will be unavoidably obvious. 

These algorithms are ready for use now, should anyone 
choose to implement them. 


ne roblems heavy on complex logic, with plenty of “for 
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thography and 0.3 micron trace widths to put 140 mil- 
lion devices on 2 square centimeters of silicon. The 
conventional wisdom has been that production of 64-megabit 
memories won't happen until 1995; now some prognosticators 
are shaving a year or more off that timetable. 

ITT’s video chip development subsidiary in Germany, 
which pioneered hard-wired digital video application-specific 
integrated circuits (ASICs) in the 1980s, is now developing a 
programmable single-chip video processor with power that ri- 
vals supercomputers. The Datawave chip uses 1.2 million tran- 
sistors on 150 square millimeters of silicon to generate 4 
gigaops (billion operations per second), enough to sustain 
750-megabyte-per-second throughput. Far more performance 
is in sight: ITT mavens are talking 32 gigaops by 1993, based 
on further miniaturization. Despite the phenomenal perfor- 
mance, ITT plans quantity pricing that will make Datawave 
practical for home television receivers. 

Analog computing has a future in vision processing, as shown 
in avery efficient analog ASIC developed at California Institute 
of Technology (CalTech). A CMOS chip with only 40,000 tran- 
sistors, it can analyze a 20-by-20 pixel view in real-time. It is 
strongest when dealing with discontinuities in the image, which 
are well handled by a nonlinear resistive network built around 
“analog fuses.” The CalTech researchers—Christof Koch, John 
G. Harris, and Jin Luo-had their chip fabricated at MOSIS, the 
federally sponsored circuit integration facility. 


—Compiled by Walter Zintz 


Using 16 Ports Is Easier Than Ever 


“4 ou told us what you’re looking for from your a ‘Transparent Print 
*™™ multiuser communication controller. We a Easy To Use Documentation 
listened and gave you exactly what you : : vate 
: é d When you need a basic multiuser communication 


asked for. The ULTRA 16 and ULTRA 8 


~~ — designed to make your life easier. 


controller, give our HOSTESS SERIES a try. 
Count on our people to give you the support and 
Now you can have... extra effort you deserve and have come to expect 
from us since 1982. 


a A Powerful 80286 Processor 

a Streams Drivers Call Us Toll Free 

a Field Upgradable From 8 ‘To 16 Ports 800-9-COMTROL 
a New “Quick Connect” Cabling 

a A Universal Interface Box and “Dual Lock” 


A er = Software Drivers For SCO <> Comtr ol Cor, DOIc ation 


XENIX System V, SCO UNIX System V, ce sate yao aa! 


2675 Patton Road 


AT&T System V, Interactive 386/ix, Sun OS, baton ow 
; jul, 
IBM OS 2 and IBM AIX (612) 631-7654 » (800) 926-6876 


The ULTRA SERIES logo, COMTROL ULTRA SERIES, ULTRA 8, ULTRA 16, Universal Interface Box, COMTROL HOSTESS SERIES, and the COMTROL logo are trademarks of COMTROL 
CORPORATION. Product names mentioned herein may be trademarks and/or registered trademarks of their respective companies. © COMTROL CORPORATION. All rights reserved. 
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INSTANT MAINFRAME. JUST ADD SCO. 


Ne too long ago, a few dozen people sharing the same pro- 
grams, resources, and information on a single computer at 
the same time meant only one thing—a mainframe. 


Powerful, big, expensive, and proprietary. 


More recently, the same people could be found doing exactly the 
same things— simultaneously sharing programs, resources, and 
information —on a minicomputer. 


A lot cheaper, a lot smaller, yet powerful enough to do the same 
jobs. And just as proprietary. 


hon along came the latest generation of personal computers. 
And now, the same people are more and more likely to be 
found doing exactly the same things —simultaneously sharing 
programs, resources, and information—on a PC. 


And not a whole officeful of PCs networked together, either, but 
a single PC powering the whole office at once. 


A lot cheaper, a Jot smaller, yet still easily powerful enough to do 
the same jobs. Built to non-proprietary, open system standards 
that allow complete freedom of choice in hardware and software. 


And running the industry-choice multiuser, multitasking UNIX® 
System V platform that gives millions of 286- and 386-based PC 
users mainframe power every business day. 


The UNIX System standard for PCs—SCO™ 


The SCO family of UNIX System software solutions is available for all 80286, 
80386-, and 80486-based industry-standard and Micro Channel™ computers. 


UNIX is a registered trademark of AT&T. SCO and the SCO logo are trademarks of The Santa Cruz Operation, Inc. Microsoft and XENIX are registered 
trademarks of Microsoft Corporation. 0S/2 and Micro Channel are trademarks of International Business Machines Corporation. 1-2-3 is a registered 
trademark of Lotus Development Corporation. dBASE Ill PLUS is a registered trademark of Ashton-Tate. 1/89 
©1989 The Santa Cruz Operation, Inc., 400 Encinal Street, P.O. Box 1900, Santa Cruz, California 95061 USA 

The Santa Cruz Operation, Ltd., Croxley Centre, Hatters Lane, Watford WD1 8YN, United Kingdom, +44 (0)923 816344, FAX: +44 (0)923 817781, 
TELEX: 917372 scoton ¢ 


6 bag SCO UNIX System solutions are installed on more than 
one in ten of all leading 386 computers in operation worldwide. 


Running thousands of off-the-shelf XENIX° and UNIX System-based 
applications on powerful standard business systems supporting 32 
or even more workstations—at an unbelievably low cost per user. 
And with such blazing performance that individual users believe 
they have the whole system to themselves. 


Running electronic mail across the office—or around the world— 
in seconds. 


Running multiuser PC communications to minis and mainframes 
through TCP/IP and SNA networks, 


nd doing some things that no mainframe—or even DOS- or 

0S/2™-based PC—ever thought about, such as running multiple 
DOS applications. Or networking DOS, 0S/2, XENIX and UNIX 
Systems together. Or running UNIX System versions and workalikes 
of popular DOS applications such as Microsoft® Word, 1-2-3® and 
dBASE III PLUS® 


Or even letting users integrate full-featured multiuser productivity 
packages of their choice under a standard, friendly menu interface. 
Today's personal computer isn’t just a “PC” anymore, and you can 
unleash its incredible mainframe-plus power for yourself — today. 


Just add SCO. 


For more information, call SCO today and ask for ext. 8559. 


SCORE mn 
408) 425-7222 


es FAX: (4()8) 458-4227 
THE SANTA CRUZ OPERATION E-MAIL: .. .!uunet!sco!info info@sco.cOM 
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